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CELECTRAY 


noes nt ahem ometiaget | CELECTRAY 96-Point SWITCH BOX Two-Point INDICATING 
NDICA ONTROLL POTENTIOMETER CONTROLLER 


THERE 1S A TAG CELECTRAY PYROMETER / 
FOR EVERY REQUIREMENT IN THE WAR EFFORT 
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Now—with emphasis on more precise 
and economical plant operation PLUS 
production geared to the needs of 
war—the TAG CELECTRAY principle 
affords industry vital and definite per- 
formance advantages. 


Today, a new CELECTRAY Control- 
ler is providing an economical means 
for throttling electric heat with no 
other equipment than is ordinarily eniainiists -deinmenen Ui, 
used for on-and-off control. This new Sor Terciiting Fil tis 
Controller has no dead zone, and holds 
_—_:£ 2 steady temperature without oscilla- 
C- Be tion. 


The TAG method of photoelectri- om ean P " a 
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CELECTRAY RECORDER CONTROLLER 
for Throttling Electric Heat 











cally balancing a potentiometer or Cin Gs 
2 2 - ty { } 
Wheatstone bridge means higher re- 
cording accuracy, increasing the value. d 46% 
of CELECTRAY asa precise electrical Jf | ae ce =a = 
instrument. Coy “a ©), 10) 





The CELECTRAY Pyrometers shown 
here include most of the popular 
models for indicating, recording and CELECTRAY 

see = mag Aas apa controlling. We urge you to get the pire 4 oma age er ae 

a ny whole story on these rugged, modern lac lis 

Yi — ro amy = instruments...learn what their match- @ 
we less sensitivity, speed and adaptability 


—————— can do for you in lowering operating 


expense, raising product uniformity 
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CELECTRAY Multiple Point j CELECTRAY Multiple Point 
SELF-BALANCING INDICATOR MANUALLY BALANCED INDICATOR 


C. J. TAGLIABUE MEG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 
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— THE NEW KOLLSMAN MACHMETER is an instrument which 


gives a pilot advance warning when his plane approaches the speed of sound—a speed at which an entirely 


hew set of aerodynamic conditions—and dangerous ones—is introduced into the operation of a plane. Since 
the occurrence of this critical speed varies with altitude and the particular type of plane being operated, an 
indication of its approach is important for the testing of aircraft. The new Kollsman Machmeter is typical of the 


special flight test instruments which have been developed by Kollsman for America’s Aircraft manufacturers. 


. KOLLSMAN AIRCRAFT INSTRUMENTS 
PRODUCT OF 


) Point oe 








" } SQUARE J) COMPANY 
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ELMHURST, NEW YORK ° GLENDALE, CALIFORNIA 
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MOELLER 


PRECISION 
INSTRUMENTS 


INDUSTRIAL THERMOSTATS 
THERMOMETERS 

LABORATORY HYGROMETERS 
THERMOMETERS HYDROMETERS 
RECORDING 

THERMOMETERS PSYCHROMETERS 


MARINE SPECIALTIES ETC., ETC. 


77 Years of 
DEPENDABILITY 


The lasting accuracy, ruggedness and other 
distinctive features of Moeller instruments 
are the resulf of the thoroughly precise 
and honest way they are engineered. 


MOELLER MERCURY THERMOMETERS 


Extreme Precision Grade: Solid glass etched stem, 
mercury thermometers (nitrogen filled) for determining 
temperatures within a fractional part of a degree. 





Standard Thermometers: Provide laboratory accuracy 
combined with sturdiness. Made of highest grade glass and 
materials. Mercury filled, calibrated for total or partial 
immersion. Types with ' ‘Moeller Glass Red Reading Column” 
afford optimum ease in reading. 


Industrial Thermometers: High accuracy is easy to 
read under plant conditions because of “Moeller Glass Red 
Reading Column". Prevents eye-strain. V-shape case with 
less ee furnished in wide variety of forms such as: 
Straight Stem (see illustration above), Angle Form Types, 
Handle-Top Thermometers for use in food processing, gal- 
vanizing, etc., etc. 


Separable Sockets, Extension Necks, etc., etc., available. 
Thermometer Test Wells—machined from solid bar stock. 


DIAL and RECORDING 
THERMOMETERS 


Made to strictest standards of pre- 
these mercury filled instru- 
ments are calibrated for ranges up 
to 1000°F. or equivalent. Square and 
Metal and 


cision, 


round cases available. 
Phenolite cases. 





Write for catalog 


MOELLER == SINCE 1867 — 
INSTRUMENT COMPANY 


(32nd STREET and 89th AVENUE 
RICHMOND HILL WEW YORK 


Sales Representatives in Principal Cities 
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ERHAPS I indulged in wishful 
Pex ng the first time I used this 


ty 


expression (six years ago?) but now I 


51MM assert that Instrumentation HAS come 


re as a profession. My assertion 
vi]! not startle you but the FACTS with 
hich | can back it up affect your bread- 
A systematic array of all 
would fill a book. Mean- 
few items of live news value 
ented below, following a corre- 
ve editorial introduction. 


nd-putver. 


these facts 


1, EnucATION—(a@) Universities: Ten 
join this autumn the list of 
hose giving instrument courses. Four 
! tems are appended (two from 
GWU alone!). 
Instrument companies: Several 
have been giving courses in their fac- 
es. The latest news item from the 
Instrument Co. is appended. [By 
the way, orchids to Brown and to the 
Franklin Institute for the “Arts of In- 
Instrumentation” exhibit. ] 
(c) Other manufacturing companies: 
ral give courses on gages, electron 
tubes, ete., to their own employees, but 
the appended Westinghouse item an- 
nounces that course material is avail- 
able to any group anywhere. 


news 


Rrouwr? 
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Wertrma 
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2. SCIENTIFIC, ENGINEERING AND 
TECHNICAL SOCIETIES—(a) Scientific 
Societies: Measurement subjects are on 
the increase at sessions of physical, 
chemical and other purely scientific so- 
cieties. The AAAS Research Confer- 
ence on Instrumentation has become an 


No! Paul Isn’t Retiring 


NE of the boys at Westinghouse in 
Newark (NJ) was just given a big 
send-off by the other boys. He’s a lad 


by the name of Paul MacGahan. The 
occasion was said to be his retirement 
but I know it ain’t so, ’cause he’s just 
70 and he’s only been 48 short years 
with Westinghouse and he’s as full of 
ideas as when he invented the two- 
element two-disk polyphase meter (and 
many other devices) before and after 
the turn of the century. 

Electrical and instrument - makers’ 
Magazines will no doubt print details 
of Paul’s career, as if it were over. It 


sn't over! Paul has only stopped build- 
ing {ings for one company but he will 

ntinue building MEN through his un- 
nding, his sense of values, his hu- 
nd his wisdom. 


—MFB 


ayn 
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annual fixture. The AIP has given 
“Instrumentation” a prominent place in 
an organizational chart published in the 
Journal of Applied Physics. 

(b) Engineering societies: Our Janu- 
ary issue in honor of the ASME was 
filled with instrumentation papers pre- 
sented at one ASME meeting. Mere ab- 
stracts of all instrumentation papers 
at all meetings of all professional engi- 
neering societies in 1944 would fill. sev- 
eral pages. Appended is a “sampling”’ 
of an AIEE meeting just concluded. 

(c) Technical societies, etc.: Ernest 
Thum, Editor of Metal Progress, sends 
me an advance copy of his editorial on 
the prominence of the instrument ses- 
sions at the coming ASM meeting. An 
abstract is appended, as is an item on 
the National Electronics Conference, 
which also features instruments. 

3. INSTRUMENT MEN’s SOCIETIES— 
(a) American: A glance at page 588 
will disclose that their number has 
grown to seventeen (including Toronto: 
Canadians aren’t “U.S.A.” but they’re 
brother Americans!). 

(b) Foreign: Australia’s national so- 
ciety received space in previous issues. 
Now comes word that the Society of 
Instrument Technology has been formed 
in England and is headed by Sir George 
P. Thomson. Among its objects are: 


Advancement of instrument technology 
by the dissemination and codédrdination of 
information relating to design, application 
and maintenance of instruments; 

Discussion between designers and manu- 
facturers on the one side, and users on the 
other ; 

Encouragement of technical education for 
persons who wish to enter or are already 
in the industry ; 

Encouragement of research into prob- 
lems relating to instrument technology ; 


THE MAGAZINE OF 


Measurement 
d Control 






Standardization of instruments and acces- 
sories by collaboration between manufac- 
turers and users; 

Determination of 
terminology ; 

To enhance the status and prestige 
those employed in the industry. 

4, ADVERTISEMENTS IN GENERAL MAG- 
AZINES—(a) Manufacturers: Aircraft, 
gun, ammunition and radio manufac- 
turers advertise their use of recorders 
and controllers. Recent consumer-goods 
ads feature chart records as proof of 
quality. Instrument manufacturers’ ad- 
vertising in general magazines is like 
wise a tribute to the American public’s 
growing instrument-mindedness. 

(b) Instruments Publishing Co.: De- 
signed to “sell” Instrumentation to exec 
utives, the first in a series of advertise- 
ments of Instruments appeared in the 
Aug. 15 issue of Modern Industry. This 
ad (see page 562) will be followed by 
eleven others on the importance of In- 
strumentation in plants, in laboratories, 
in aircraft, etc. This campaign really 
advertises you to the “big shots” of 
industry. You can (and should) help 
by sending to Instruments the names 
of executives and plant officials who are 
concerned with cutting costs, improving 
quality and eliminating guesswork: Re- 
prints of these ads will be mailed to 
them. —MFB 


a commonly acceptable 


of 


George Washington University 

A two-evening-a-week course in the 
Principles of Instrument Design is being 
given by the School of Engineering, George 


Washington University, Washington, D. C. 
It began on Sept. 4 and will end Dec. 15. 


Conducted by R. C. Darnell, it is intended 
to provide the basic engineering knowledge 
required by engineers, physicists and tech- 
nicians having occasion to develop or use 
special instruments in connection with the 
war effort. 

This is an ESMWT course sponsored by 
the U. S. Office of Education, tuition free to 
qualified students: two years of an engi- 


(Continued on page 558) 





“New Principle” Endorsed by Heat-transfer Authority 


COLUMBIA UNIVERSITY 
Department of Mechanical Engineering 
RESEARCH LABORATORIES 
HEAT TRANSFER Aug. 29, 1944 

To the Editor of Instruments: 

Your editorial suggestion* in the Au- 
gust 1944 issue is highly to be com- 
mended. Recent experiments, on which 
the writer will report within a short 
time, show in one specific example that 
the temperature differences measured 
by a thermocouple in a closed protec- 
tion tube were between 40% and 43.5% 
of the true differences of temperature 
obtained with a thin bare thermocou- 


ple. Temperature indications obtained 
with lagging instruments are meaning- 
less, particularly in rapidly-changing 
processes VICTOR PASCHKIS 

*“ .. A new general principle: 

“The lag of the primary element of a 
thermometer used for checking the effective- 
ness of a controller must be smaller than 
(preferably one-third of) the lag of the con- 


troller’s primary element. The circulation 
past the test-thermometer bulb must be as 
fast as the circulation past the controllei 
primary element. The test-thermometer must 
be of a design and construction which ex- 
hibits neither the ‘delayed-start’ effect no 
the ‘delayed-end’ effect 

“This principle should be adopted by sci- 
entific and technical bodies and widely pub- 
lished, to end a source of confusion a 
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Cathode-ray Oscillograph as an Engine Indicator— 
Construction of Integrator and Degree Marker 


By P. H. SCHWEITZER and FRANZ VEITH, Engineering Experiment Station, The Pennsylvania State Collece 


HE 9-inch RCA Cathode-ray Oscil- tial or normal (integrated) diagrams and R. Stansfield, The Engineer, Dec | 
lograph has been so modified as to: can be produced on the screen. 18, 20 and 27, 1935): | 
1. Permit the use of electromagnetic The electric integrator and degree 1. The presence of the integrati 
pick-ups instead of the standard piezo- Marker has been combined in one box, circuit must not appreciably distort t! 
electric pick-ups. shown on the lower shelf in Fig. 3. The form of the voltage to be integrated 
— : P amplifier shown above is out of the cir-_ i.e. it must offer a relatively h 
2. Produce dotted diagrams instead . . - . . 
of coutizinons like dishwamn doce 0 cuit and inoperative. impedance. 
c ous e diagrams (see s. 9 7 
a _ 8 Almost any commercial or home-made 2. The means used for measuring the 
1 and 2) the dots serving as a crank . . : ; s 
niaitie, diunieis anit electromagnetic pick-up can be used integrated voltage must not draw any 
& S Z with the oscillograph. Fig. 4 shows a appreciable current from the circuit. 
Electromagnetic pick-ups are pre- Standard-Sunbury needle lift pick-u,. 3. The integrated voltage musi | 


ferred because they are less erratic Fig. 5 an American Instrument Com- negligible compared with th 
than piezoelectric pick-ups and because pany cylinder-pressure pick-up and Fig. voltage. 


they permit recording injection needle 6 a Penn State injection-line pressure In order to meet the last condition, 
lift diagrams which is not possible with pick-up. without reducing the sensitivity of th 
piezoelectric pick-ups. One drawback of In the following the construction of integrating circuit to an impracticable 
the electromagnetic pick-ups is that the Integrator and Degree Marker is low, a feed-back circuit is employed 
they give a differential or rate-of- described. which corrects for the voltag: the 
change diagram and the record must be INTEGRATOR integrating capacitor and enables a 
integrated to have a normal pressure or The principle of electric integration exact integration. 

lift diagram. Following thémethod used jg based on an elementary circuit con- In the circuit diagram, Fig. 7, the 


in the Standard-Sunbury cathode-ray sisting of a resistance R and a capaci- integration is performed by means 
indicator, the integration is performed tance C as shown in Fig. 6. For accu- the resistance Rg =1.0 megohms ani 
in the instrument electrically and, by rate integration the following condi- the capacitor Cs —0.15 microfarad. 




















turning two switches, either differen- tions are of importance (E. S. L. Beale Two amplifier stages are necessar) eng’ 
order to fulfill the conditions above. 1 trol 
WG was found that the feed-back voltagel thu: 
YG Y, should be coupled by means of capaci It i 
Z Y tors, decreasing in capacitance as the pen 
ia We thu: 
N | A 
N | N) gral 
Ny & tv the 
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Fig. 3. Cathode-ray Oscillograph. The Inte- Fig. 4. Stand- Fig. 5. Ameri- Fig. 6. Penn State Injection | 
grator and Degree Marker is on the lower shelf. ard Sunbury can Instrument Co. Line Pressure Pick-up anc erik 
(Note—The amplifier shown on the upper shelf Needle Lift Cylinder - pressure Principle of Electric Integra- the 
left is out of the circuit.) Pick-up. Pick-up. tion. 
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, — 0.5 megohm volume control 


adj. 


-0-1.0 megohm volume control for de- 


gree marker 


; — 0-1000 ohms volume control for syn- 


chronizer 
-10 megohm volume control 


—0.5 megohm 


ReR; — 1500 ohms 
RsRsRy1 — 0.56 megohms 


I 


engine speed increases. A 
trol adjusts the feed-back 
thus the amount of correction required. 
It is possible with this control to com- 
pensite the error in integration and 
thus adjust for the correct value. 

A simple means of testing the inte- 
grating circuit and the effectiveness of 
the correction adjustment consists in 
using a square wave, Fig. 8, which can 


t4Ro — 0.1 megohm 
R 


ReRio — 1.0 megohms 


volume con- 
voltage and 


be obtained from a circuit such as 
shown in Fig. 9. 
TT 

2 
















I 






tric 
the 
















8. Integration of a Square Wave. Elec- 
tegration of the square wave (upper) gave 
ipezoid figure (lower). 


Fig. 7. Circuit Diagram of Integrator and Degree Marker. 





- 0-700 ohms volume control for zero 






Ri2 10 megohms 
Ri3 — 20 megohms 
Ri4 — 5 megohms 


C1C4 — 8 mfd 
CeCs — 2 mfd 
C3 — 0.15 mfd 
Cg — 0.25 mfd 
C7; — 0.1 mfd 

Cs — 0.05 mfd 
Cg — 0.02 mfd 
Cio — 8 + 8 mfd 
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Fig. 9. Circuit Diagram for Integrator. 


In integrating this wave, a trapezoid 
figure as Fig. 8 is expected and the 
correct integration can easily be recog- 
nized by the lack of any distortion. This 
method of testing is very sensitive and 
reliable. 

DEGREE MARKER 

The degree mark emitter developed 
by Beale and Stansfield for the Sun- 
bury Indicator is used. As shown on 
Fig. 10 an electromagnetic pick-up is 
mounted near the periphery of a ser- 
rated steel disk which is coupled to the 







engine shaft. Small notches in the cir- 
cumference of the disk, spaced every 
two degrees, produce alternating volt- 
age in the pick-up, as the length of the 
air gap in front of the pick-up changes 
with every passing notch. This voltage 
is connected to the so-called blanking 
amplifier of the oscillograph, which is 
coupled to the control grid of the 
cathode-ray tube. By varying the bias 
on this grid the intensity of the beam 
is modulated by the alternating voltage 
controlled by the engine. The trace on 
the screen appears then a dashed 
line, the horizontal distance between 
two consecutive dashes corresponding to 
two degrees shaft rotation. For further 
orientation the notches every ten de- 
grees can be made somewhat deeper 
(or longer) and one notch at “top cen- 
ter” still deeper in order to obtain 
brighter dashes at these positions. For 
adjustment of the “degree 
a volume control 


as 


correct 
marker voltage” 
used. 


is 


SYNCHRONIZATION 


Synchronization of the indicator dia- 
gram on the screen can be obtained by 
controlling the sweep of the oscillo- 
graph. A perfect synchronization is per- 
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Fig. 10. Sunbury Degree Mark Emitter. 
formed if the sweep is controlled by a 
capacitor which can be discharged by 
an engine contact. Most standard cath- 
ode-ray oscillographs, however, are 
equipped with a Thyratron-controlled 
sweep circuit. In this case an impulse 
on the control grid of the Thyratron 
tube is able to synchronize the trace 
sufficiently. The impulse may be ob- 
tained by connecting a battery over an 
engine contact to a volume control. The 
output of this volume is then connected 
directly to the grid of the Thyratron 
tube and to ground. 

For synchronization of the degree 
marker voltage, this voltage is also con- 
nected to the usual synchronization ter- 
minal of the oscillograph. By means of 
the synchronization control on the oscil- 
lograph the dashes can be stabilized, 
i.e. prevented from running along the 
trace. 

(Continued on page 560) 
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Nn ew lubricant 


increases valve life— 


reduces maintenance costs 


Dow Corning Plug Cock Grease is rapidly proving to 

be an ideal grease for the lubrication of valves and plug 

cocks. This basically new product—one of a series of 

recent Dow Corning silicone developments—is highly 

resistant to attack by alkalies, acids and oxidizing 

agents. Because it protects the metal plug cock from 

corrosive liquids and vapors, it reduces corrosion hazards 

to a minimum, and so affords continuously efficient, free 

valve operation. Too, Dow Corning Plug Cock Grease 

maintains its vaseline-like consistency throughout an 
exceptionally broad range of operating temperatures: 
from —40°F. to 400°F. 

Users of Dow Corning Plug Cock Grease in a wide variety 
of corrosive chemical services report that valve life was 


increased three to four hundred per cent when they started 


to use this silicone lubricant. 


DOW CORNING SILICONE PRODUCTS INCLUDE: 


Fluids—Inert liquids, with viscosity little affected by temperature 
changes; for operation at sub-zero as well as elevated temperatures. 


Resins—High temperature insulating varnishes for use with heat 
stable electrical insulating materials. 


DOW CORNING CORPORATION, 
FOX 592, MIDLAND, MICHIGAN 
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»st common pressure regula- 
1 use is the single-diaphragm 
but this may not always be 
as advantages offered by the 
multiple-diaphragm pilot regulators or 
relays may Offset their additional cost. 

Fig. 1 summarizes the simplest form 
of pressure regulator. The principle is 
easily seen to be essentially a balance of 
two forces: the spring force opposing 
the force of the outlet pressure on the 
diaphragm. Any disturbance in the up- 
stream or downstream line, which may 
tend to increase the outlet pressure, 
immediately pushes upward on the dia- 
nhragm, closing the valve, until the 
correct discharge pressure is restored. 
There are other smaller forces or vari- 
ables which tend to cause the outlet 
pressure to deviate from the correct 
value. These errors come from a varia- 
tion in force of the spring for various 
openings, from the change in 
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valve 
effective area or coefficient of the dia- 
phragm, and from the variation in 





force on the valve head under various 
pressure conditions. The same errors 
are likely to be present in multiple- 
diaphragm regulators, although it will 
be seen how they can be minimized. 

Fig. 2 shows an assembly of dia- 
phragms attached to a common shaft. 
Neglecting the smaller forces mentioned 
above, it is possible to set up equations 
representing a force balance of the as- 
sembly. A1, Ag, ete., represent effective 
areas of diaphragms and Pj, Pz, etc., 
represent the pressures in the various 
chambers. Since pressure times area is 
force and the sum of all the forces must 
be zero when the assembly is in bal- 
ance: 

(P}—P2) Ay + (Pe—P3) A2 + (P3 

Each of the above four terms repre- 
sents the force on a diaphragm. Some- 
times it is more convenient to consider 
the force from each pressure chamber 
in a force balance: 









These equations are identical when 
multiplied through. To repeat, a force 
balance may be taken by considering the 
force on each diaphragm or by taking 
the force from each pressure chamber. 

Fig. 83 is a pressure regulator used 
to control the flow of oil in proportion 
to the flow of air to an oil burner. This 
is accomplished by maintaining a con- 
stant ratio of pressures between the 
two fluids. The chamber between the 
two diaphragms is vented, so as to 
keep P= 0. 

P,A, = PeAe or P}/P2 = Ao/A} 


*The principles of the single-diaphragm 
ure regulator have been discussed in 
an article entitled “Simple Pressure Regu- 
‘ators—Principal Types and Their Charac- 
ties,” by the author in the February 
yep issue of Instruments, pages 44-45, 59. 
: recommended that the reader review 
this article before reading the present one. 
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A;P; + (A2—A1) P2 + (A3—Az2) Ps + (A4—A3z) P4—AsPs 





Multiple-diaphragm Pressure Regulators 
and Their Application 


By H. C. McRAE, Research Engineer, The North American Mfg. Co., Cleveland, Ohio 


































































































in Fig. 4. This control circuit is used 
to proportion the flow of large quanti- 
ties of fuel gas to air as required for 
=0 


combustion. A singlediaphragm unit 
regulator would be much too large to 
be practical. It is also used for con- 
trolling smaller flows of dirty gas. A 
control valve in the main air line is 
operated manually or automatically ac- 
cording to temperature demands. The 
gas valve is operated by a diaphragm. 
The relay adjusts the pressure, P3, on 
this diaphragm in such a manner as to 
keep the gas pressure, P2, equal to the 
air pressure, P. 

(P,;—P3) A= (P2—P3) A or Pi=P2 

In the relay, if P; should momen- 
tarily exceed Po, the diaphragms move 
to the right, opening the small valve 
in the middle pressure chamber and 
in creasing P; which in turn opens the 
gas valve until P2 is made equal to P;. 




















P, P, P; Pa Ps 
AIR 
Fia.2 
CONTROL VALVE 
Fe 7 
v 
F, 
L a P, =< 
J = Ss 
Fic. 3 OIL BURNER ” 
Pp. 
AIR - “4 
CONTROL 
VALVE 
A BLEED 4 
vy 
fe } GAS — lk 
RELAY- BURNER & 
A ) 
AIR 2 
GAS VALVE 
GAS _ Pee P, _ 
= az: = = vert _— 
econ en FiG.4 
The pressures are in inverse propor- VENT 
tion to the corresponding diaphragm ABLEED 4, las 
areas. Ag is made small in comparison 
to A;, so as to obtain a necessary higher 
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—P4) As + (P4—Ps) As =0 
The simplest type of relay is shown > 
FiG.5 


There is a constant flow of air through 
the small valve and out the bleed hole 
in the middle chamber as shown. 

The valve in the relay is placed be- 
tween diaphragms of equal area, pro- 
ducing a dead pressure region as far 
as the balance of the relay is concerned. 
This principle is used in the relays 
to follow. The valve area is very small 
compared to the size of the diaphragms, 
hence the error from this source is 
negligible. In fact, the relay, when 
properly constructed is a precision in- 
strument, producing accuracies in the 
field of combustion not possible with the 
ordinary pressure regulators. 

If the gas pressure available is not 
high enough to match the air pressure, 
or vice versa, a ratio of pressure is 
maintained by a relay as shown in Fig. 
5, which is used in the same manner as 
the relay in Fig. 4. A force balance on 
the three-diaphragm relay is: 
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Pi Ay + P3 (A, — Ay ) —P2Ae2 —0 

PA, —= P2Ae or P;/P2 =Ao/A\ 

So far, the problem has been to bal- 
ance two pressures in a constant ratio. 
Very often differential pressures across 
orifice plates are held in constant ratio 
to maintain a constant flow ratio of fuel 
and air. Fig. 6 is an illustration of a 
pressure regulator used to balance dif- 
ferential pressures. (No valve _ is 
shown.) The equation of force is: 

(P; —P2)Ai = (P3—P4)Ae2 or 
(P; —P2)/(P3—P4) =A2/A1 

The undesirable feature about this 
device is the use of bearings at the 
points x. The leak of gases through 
these bearings must be kept at a mini- 
mum and the friction on the diaphragm 
shaft must be negligible. If small dia- 
phragms are used in place of the bear- 
ings, errors in the force balance are set 
up due to pressures acting on the smal! 
diaphragms. 

One means of overcoming the above 
difficulty is to mount the small dia- 
phragms at right angles to the large 
diaphragms as in Fig. 7. The arms N 
pivot about axles at points « mounted 
as part of the small diaphragms. Thus, 
the effect of the pressures P2 and P4 
on the small diaphragms is null with 
respect to the general force balance. 
(As in Fig. 6, the valve has been 
omitted.) However, the device in Fig. 7 
is costly to build because of the many 
bearings used. 

At this point, it is now possible for 
the reader to understand the advantage 
of the multiple-diaphragm relay which 
overcomes the above difficulties, has no 
bearings and is simple in construction. 
Fig. 8 illustrates the principle of the 
differential pressure relay, although 
the actual construction is more simple 
than this, as will be shown later. The 
relay in Fig. 8 has a balance of forces: 


(P; —P2)A1+P2(Az—Asa)—Pe (Az 


or (P;—P2)/(P3—P4)=A2/A1 

In other words, the effect of the down- 
stream pressure on the second dia- 
phragm is nullified by introducing this 
pressure into another chamber, which 
has diaphragms of the proper area with 
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P, A, +Ps[(A1+A2)—A1]=P3 Ae 
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respect to the second diaphragm. Thus, 
when the differential pressure ratios 
are thrown out of balance, the small 
valve in the relay changes the pressure 
Ps on the gas valve actuating dia- 
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—A4)=(P3—P4)A2+Ps (As—Ap) —P4 


(As—Ae) 





phragm until the differential pressures 
are again in balance. 

In Fig. 9 a much simplified relay is 
shown with only four diaphragms in- 
stead of ten as in Fig. 8, although it is 
used for the same purpose. The force 
balance is: 
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+P; A,—P2A,=P3 


PyAog+P; (Ai—A2)=P3A2t+Pe (A1 
(P1 —P2) (A,—Age2) = (P3—P4)A2 
(P; —P2)/(P3—Ps) =A2/(A1—Az2) 


(P; —P2)Ai—=(P3—Ps4) A2 
or (P1—P2)/(P3—P4)=A2/A1 
As in the previous case, the ¢ 
stream pressures from the orifices are 
made to oppose the upstream pressures 
by proper sizing of surrounding dia- 
A4o—P4A2P2[(A1+Az2)—A2] 
phragms. It is also possible to construct 
a relay with the upstream orifice )res- 
sures being surrounded by diaphragms 
and the downstream pressures ap))lied 
on the end diaphragms. In fact, there 
are many combinations of diaphragms 
which will operate together as a relay, 
of which probably the most simple con'- 
bination is illustrated in Fig. 10. 
In this case: 


' 


The advantage of this construction 
over that of Fig. 9 is the fact thot 4 
ratio of differential pressures ma) 
obtained without the necessity of build 
ing a diaphragm with an effective 2'¢4 
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It sh be noticed that in relays 
pntrollin differential pressures, there 
no nee’ for vented pressure cham- 







is to say, THERE IS ALWAYS 


rs; tn 

Sims ONE COMBINATION OF DIA- 
PIRAGMS SUCH THAT, WITH “n” PRES- 
vRES INVOLVED, THERE ARE “7” PRES- 
URE \MBERS AND (n—1) _ DIA- 
PHRAGMS 

Perhaps one more relay design or 
pplication is worth mentioning, 


t is not a very common appli- 


es 
aitnoug 





cation. In the simultaneous combustion 
of two gaseous fuels, one of which is 
always of insufficient quantity and 
cheap while the other gas is plentiful 
and more costly, the total air supplied 
must be in proportion to the sum of the 
two gases. This is accomplished by con- 
trolling the air supply according to the 
temperature demand and augmenting 
the variable supply of the cheaper fuel 
with a relay controlled flow of the other 
gas as in Fig. 11. Since flow is propor- 
tional to the square root of the differ- 
ential pressure, and the two gasevus 
flows must be added, use is made of the 
symbol |#?/,|*, which is a square root 
modulator. This device produces a sin- 
gle pressure which is proportional to 


*C. J. Geiser, Modulator Control for Multi- 
fuel Fired Furnaces. Iron & Steel Engineer, 
August 1943, pages 35-39. 








the square root of the applied differen 

tial pressures and is then applied to the 

relay. The equation of forces is: 
P,\A,=P2A2+P3 (A1—Az2) 

If either the air flow should increase 
or the #1 gas flow decrease, the relay 
increases P4 and the #2 gas flow until 
the sum of the two gas flows corre- 
sponds to the air flow. 

It is believed that the relay applica- 
tion will replace not only the simple 
pressure regulator but also, in some 
cases, the use of compressed-air and 
hydraulic devices on the more compli- 
cated applications as illustrated in Figs. 
8 to 11. The simple, inexpensive con- 
struction of the relay and its use of 
low-pressure air will continue to find 
an application in the field of automatic 
control. 


Testing Procedures in Relation to Production’ 


By HUGH E. FERGUSON, Plant Testing Engineer, People’s Gas Light & Coke Co., Chicago, IIl. 


ESTING activities in large indus- 
trial organizations may be divided 
into three general fields: 

(1) The testing and evaluation of ma- 

erials, both raw and produced; 

(2) The observance and recording of 

operations, for control purposes; 

(3) The maintenance and adjustment 

of equipment and instruments. 

It would be impossible to discuss even 
oily one of these three fields of testing 
in any great detail in only 15 or 20 
minutes—but by commenting upon one 
subject in each of the three fields it may 
be possible to illustrate the value of 
testing work in relation to production. 


TESTING OF MATERIALS 


First let’s consider the testing and 
evaluation of materials — particularly 
as applied to the purchase of raw ma- 
terials. When purchases are made in 
accordance with the specifications sys- 
tem, the purchasing company tries to 
dictate and control the properties and 
qualities of the material involved. On 
the basis of his past experience, the 
purchaser decides what properties he 
wants in the raw materials that are 
going to be bought, writes these desires 
out in the form of specifications, and 
then tries to get a producer to pro- 
such materials at a reasonable 
price. In buying by specifications, the 
purchaser should make continuous tests 
of the material as it is received to make 
certain that it meets requirements— 
otherwise he will not be able to detect 
and reject materials that do not meet 
his desires, and might just as well do 
iis buying without formal specifications. 

As the specifications for particular 
Materials become well-known and 
widely used, producers tend to grade 
their products to conform to them—and 
this results in a constant tendency to 
change from “specification buying” to 


Vide 


, "Presented at the WPB-CTSC War Pro- 
‘uction Conference, Chicago, March 30, 1944. 


“standard-grade” buying, a tendency 
fostered by the activities of such or- 
ganizations as the American Standards 
Association, Underwriters Laboratories, 
and certain technical societies. This 
change from specifications to standard 
grades has the result of shifting the 
burden of proof of quality from the 
purchaser back to the seller; this might 
be desirable, if it were not for the fact 
that invariably the seller will attach a 
higher price to any material that he 
has graded or tailored to meet some- 
body else’s requirements or specifica- 
tions. However, if the purchasing com- 
pany has a staff and technical facilities 
capable of drawing up and enforcing 
satisfactory materials specifications, it 
should be able to use this staff to go 
bargain-hunting for batches of mate- 
rial that are not graded according to 
standards or do not fulfill formal speci- 
fications. 

In this “bargain-hunting” system of 
purchase, the buyer first obtains from 
the seller’ a representative sample of 
the raw material under consideration— 
together with a statement of the sell- 
er’s asking price. This sample is tested 
by the purchaser, and the results of 
the tests made on it are compared with 
the averages of the results of tests 
made on a number of representative 
samples of similar material in recent 
months. If material of average quality 
is assumed to be 100, the “quality- 
rating” figure of the sample will be a 
percentage expression, indicating its 
value as compared to material of con- 
temporary average quality. From the 
“quality-rating” of the sample, and the 
contemporary open-market price for 
average-quality material, the purchaser 
can determine the most economical price 
to pay for the lot of raw material rep- 
resented by the sample. 

As an illustrative example: let’s 
suppose that an oil refiner has some 
peculiar oil stock which he considers 
to be useless for anything except use 


as a fuel—and which he is willing to 
sell at the prevailing market price for 
fuel oil of 3 cents per gallon. Testing 
of a sample of this oil indicates it to 
have a gas-making or carbureting qual- 
ity rated at 125% in comparison with 
35 or 40 other gas oils recently tested 
by the purchaser. If the open-market 
price for average-grade gas-making oil 
at that time is 4 cents per gallon, the 
purchaser can afford to pay 5 cents 
for this material which the refiner is 
willing to sell as fuel oil for 3 cents 
per gallon.— (Caveat vendor, instead of 
caveat emptor!) 

On the other hand, if tests of the 
sample indicated it to have a “quality- 
rating” of 70% as a gas-making mate- 
rial, giving it a contemporary value of 
2.8 cents per gallon, the purchaser could 
logically refuse to pay 3 cents per gal- 
lon for it. I know of one company which 
credits itself with savings of several 
million dollars in the purchase of a sin- 
gle raw material in the period of five 
years, through judicious use of this 
bargain-hunting system to avoid buying 
substandard materials and to insure 
minimum prices. Note that the aim of 
this bargain- hunting system of pur- 
chasing is to test the asking price as 
well as to determine quality of the ma- 
terial—by bringing the contemporary 
open-market price of average-quality 
material into consideration. 


TESTING OF OPERATIONS 


One outstanding feature of the test- 
ing of operations is the wide degree of 
variation which exists in its applica- 
tion; in some instances testing is only 
countenanced as a necessary evil—but 
in other instances tests results com- 
pletely control operations. 

Some companies utilize testing only 
for post-mortem work or trouble-shoot- 
ing—applying their technical facilities 
merely to find out and correct some- 

(Continued on page 562) 
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ELECTRON TUBES—Their Principles and 
Their Instrumentation Applications 


By ANDREW W. KRAMER, Managing Editor, Power Plant Engineering, Chicago, Ill. 


XXIII. TUBES AND THEIR CLASSIFICATION 
(Concluded) 


The reader who has followed this series of articles thus 
far is familiar with the meaning of many of the groupings 
in the accompanying tabulation but there are others which 
will sound quite strange. The terms Class B triodes and 
Class C Power Amplifier triodes, for example, have not 
been touched on in these articles, nor have a number of the 
others. This need not cause discouragement, however; many 
of these terms have application only in communication work, 
in circuits involving voice or voice-modulated high fre- 
quencies. We need not discuss these things in detail here, 
but a few words of explanation may remove some of the 
element of mystery. 

Class A, B, and C are terms used to express the different 
methods used in operating amplifiers. This is largely a func- 
tion of the way the tube is operated with respect to grid 
bias although certain tubes are better adapted to certain 
kinds of operation than others. A Class A amplifier is one 
in which the shape of the output wave is a faithful repro- 
duction of the input wave. A Class B amplifier when oper- 
ated correctly will also provide an accurate reproduction 
of the input voltage at the output but it has a higher plate 
efficiency* than the Class A. A Class C amplifier has rela- 
tively high distortion but also very high plate efficiency. 
These methods of operation will be explained in greater 
detail in a subsequent article. 

Such terms as duodiode, duodiode-triode, etc., as appear 
in the tabulation obviously refer to combinations of diodes 
or triodes in a single glass envelope. The tubes considered 
thus far have been diodes, triodes, tetrodes, and pentodes. 
It is quite possible to combine two or more of these types in 
one tube. Thus, a duodiode or duplex diode is a tube with 





*By plate efficiency is meant the ratio of a-c. output power 
to steady d-c. input power. The plate efficiency of the Class A 
amplifier is relatively low—from 20 to 35 percent at full out- 
put depending upon the design of the tube and the operating 
conditiona. 


CLASSIFICATION OF ELECTRON TUBES ACCORDING TO FUNCTION 


1. Low-power high-vacuum rectifiers 
A. Half-wave 
B. Full-wave 
High-power high-vacuum rectifiers 
All half-wave 
3. Gas rectifiers 
A. Half-wave 
B. Full-wave 
4. General-purpose triodes (low power) 
May be used as detector, oscillater, 
power amplifiers 
5. General-purpose triodes (intermediate 
Class B triodes 
Special Class B power amplifiers—triodes and 
operated with no bias on control grid 
Class B and Class C Power-Amplifier Triodes (intermedi- 
ate power) 
Used particularly for Class B and C amplifiers 
cillators 
8. Water-cooled Triodes 
9. Internally screened voltage-amplifier tetrodes and pentodes 
10. Unscreened Power-amplifier tetrodes and pentodes 
11. Internally screened power-amplifier tetrodes and pentodes 
2. Duodiode-triodes and duodiodes 
13. Duodiede-pentodes and triode pentodes 
14. Special five-grid oscillator-modulators 
converters 
15. Special ultra-high-frequency oscillators 
A. Split-anode magnetrons 
B. Electrnic oscillators 
16. Electrometers 
17. Current regulators 
18. Voltage regulators and surge protectors 
19. Ionization gages 
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two diodes combined in one tube, represented | 
wave rectifier. A twin triode is one with two triodes 
single tube. Such a tube is shown in Fig. 157. 
used as a detector and a one-stage amplifier, as a two-sta, 
amplifier as an oscillator and amplifier, as a 
amplifier as well as in other ways. 


Fig. 157. Diagram of a twin triode using 
indirectly-heated cathodes. 
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Fig. 158. Various applications of the twin triode 

A, shows a push-pull amplifier using a single tube. In the 
push-pull amplifier two tubes are ordinarily used with their grids 
and plates connected to opposite sides of a balanced unit. The 
cathode returns are made to the midpoint of the input and output 
transformers or resistors. In this case, the circuit is exactly the 
same except that the two tube elements are incorporated in a 
single envelope. 

B, C, and D,; are self-evident; in each instance the elements of 
what would ordinarily require two tubes are incorporated in one 
tube. These diagrams are presented only to indicate principles, not 
actual circuits. 


Fig. 159. A duplex diode triode. 


Such tubes are called multi-purpose tubes and while they 


can be used to some extent in industrial applications they 
were devised primarily to do special work in radio receiving 
circuits. The simplest are the duplex diodes and twin triode 
already mentioned, To add the functions of diode detectiol 
and automatic volume control in radio receivers to that ol 


amplification a number of types are made in which two 


diode plates are placed near the cathode but not in the 
ube 1s 


amplifier-portion structure. The diagram for such a 1 


shown in Fig. 159 which is a duplex diode triode. A typical 
tube of this type is the 55 used as a full-wave diode detect! 
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, aa While considering the classification of tubes it is desir- 
_— — wdvée able here to mention briefly the beam power tube.* The 
AUDIO beam power tube is a special type of tube designed to 
| AMPLIFIER extend the range of operation beyond that possible with the 
NPUT , ¢ TUBE tetrode and at the same time eliminate what may be re- 
garded as the over-effectiveness of the suppressor grid of 
the pentode. If the characteristics of certain types of pen- 
, T 4 todes are studied, those designed for large power outputs, 
it will be found that there is gradual bending of the plate 
-—_——||__——-¢ characteristics at low plate voltages. This is evident from 
Fig. 162 which shows the plate characterictics of a 2A5 
operating with a screen voltage of 250. Below 100-volt plate 
é 4 potential it will be seen that the plate current varies 
B- B+ greatly with small changes in plate potential. This rapid 
Fig. 160. Duplex diode triode used as a full wave diode detector change in plate current with plate voltage is the result 
ier ihe radio secsiver clacen. of non-uniformity of the field in the plane of the sup- 
pressor. Saturation is obtained at different plate voltages 
and amplifier in Fig. 160. The two diodes are used as a full- for different sections of this plane and this causes dis- 
, detector (rectifier) feeding the triode as an audio- tortion. Some of the primary electrons may be deflected 
frequency amplifier. These matters are of interest largely by the field of the suppressor grid and their velocity in the 
to radio engineers but they are presented here to show direction of the plate reduced. The field of the suppressor 
how flexible the electron tube is in its application. 























































































Another tube of great usefulness in radio receiver work sen ies 

is the so-called pentagrid converter, a tube which, as its “0 ; 

name indicates, has five grids and which combines the 8 ange aa 
‘ 






functions of a detector and oscillator in superheterodyne 
receivers. It is shown diagrammatically in Fig. 161. In the F 








Ec, 2250 V 





















PLATE 























SCREEN GRIO 


DETECTOR 
CONTROL GRID 

















OSC. PLATE cent eS Fig. 163. The potential field of a 
OSC. CONTROL Pie wa ttl. a type 6L6 beam power tube. 
GRID : 


















Fig. 161. The pentagrid converter. 
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Ep *45V 
grid may actually repel some of the primary electrons 

_—, back to the screen. 

Lets These undesirable characteristics of the power pentode 
J3 are almost entirely overcome in the beam power pentode. 
er ae In the beam tube the secondary electrons are returned to 
-20 the plate by the repulsion of a negative space charge 
Leeann] an between the screen and the plate. By properly proportion- 
presets! ing and arranging the control and screen grid wires and 
30 by means special beam forming plates, the electrons 
Tee Sree -35 emitted by the cathode are directed into a group of beams, 
0 a ~ ~ ~ ~ — as depicted in Fig. 163. These beams, it will be seen, diverge 
euate veceies after — a Psaagg Pyare ors = wires and result 
+a , : in a highly uniform electron distribution in a_ region 
ae: 1k Se sie ececneisin ot. fae SAS: appuedlgg: wil s between the screen and the plate. The space charge of this 





screen voltage of 250. 
concentration of electrons in this region is so dense that 


it results in the formation of a virtual cathode, (i.e, a 
plane of zero average field and zero electron velocity), near 
the plate at low plate voltages. This virtual cathode has 
an effect similar to the suppressor grid but if the density 
of the space charge and the electron velocity in the region 
of the virtual cathode are uniform and the distance of the 
virtual cathode from the plate is the same everywhere, 
saturation takes place simultaneously at all points in the 
plane of the virtual cathode and the knee of the plate 
characteristic is sharp. The virtual cathode and the plate 
act in a manner similar to the diode, the plate current 
being limited by space charge at low voltages. There is 
one important difference, however. In the case of a diode 
the electrons leave the cathode with almost zero initial 
velocity, in the beam type of tube the electrons that pass 

(Continued on page 554) 






superheterodyne receiver, the incoming signal frequency is 
converted to a lower (intermediate) frequency by combining 
it with a loeally-generated high frequency and then ampli- 
fying this resulting intermediate frequency by ordinary 
amplifiers, The local frequency in the early receivers was 
always generated by a separate local oscillator, the output 
of which was combined in the first detector tube with the 
Incoming signal frequency. With the pentagrid tube both 
of these functions, i.e., the generator of the local frequency 
and detection, are combined in a single tube. The two 
inner grids serve as control grid and plate of a small 
triode oscillator, while the fourth grid is the detector con- 
trol grid. The third and fifth grids are connected together 
to fi m a screen grid which shields the detector control 
grid trom all other tube elements. The pentagrid converter 
obviates the need for special magnetic or electrostatic 
coup!ing devices in the circuit since the mixing of the two *Beam Power Tubes. O. H. Schade. Proceedings I.R.F. Vol. 26, 
frequencies is done electronically in the tube. Feb. 1938, page 137. ; 
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V. GAGING METHODS BASED ON VARIATIONS 
OF RESISTANCE. 


§ 1. FUNDAMENTAL METHODs. 


Elements in which an ohmic resistance is changed con- 
stitute the third of the three major classes of electric 
gaging elements. 

The change in resistance of an electric element may be 
accomplished by one of these methods. 

(1) Movement of contacts (changing either area or 
length of the resistance element) ; 

(2) Change in resistance of an element by changing its 
temperature; or 

(3) Change in resistance of an element by changing its 
dimensions. 

In the second and third of these the change in resistance 
of the element comes principally from the change in resis- 
tivity of the material of which it is composed; that is, the 
material has either a temperature coefficient of resistivity 
or a stress coefficient of resistivity. 

There are also other methods, less widely used, and not 
exactly fitting into any of these three categories; they may 
be considered as comprising 

(4) Miscellaneous. 


A fundamental difference between variable-resistance 
gaging elements and the others which have been described 
lies in the fact that while the capacitive and inductive types 
permit the movement to affect only the length of a small 
air-gap, in the resistive types the actuating phenomenon 
in general is allowed to affect the entire mass of resistance 
material. Consequently it is not possible to provide an in- 
crease in sensitivity simply by making an air-gap smaller. 
Another difference is that the construction of resistive 
elements is often such as to make necessary the application 
of a considerable force in order to move a sliding contract 
along a resistive element or to change its dimension. This, 
however, is not always true, nor is it always a disadvantage. 

A complete analysis of resistive elements involves the 
fundamental factors affecting the electrical resistance of 
conductors. Resistance is increased, for example, if the 
length of the conductor is increased, or if its cross-sectional 
area is decreased; these are changes in dimension of the 
material. Changing a property of the material can also pro- 
duce the same effect, as when a change in temperature 
causes a change in the resistivity of the material. (Resis- 
tivity may be defined as the resistance between opposite 
faces of a centimeter cube of the material; it provides a 
basis for comparison of properties only, since the dimensions 
of the specimen are fixed.) Changes in dimension and in 
properties may ‘occur simultaneously. For example, heat 
applied to a copper wire will cause an increase in its 
dimensions and in its resistivity; likewise if a wire is sub- 
jected to hydrostatic pressure (or to strain) both its dimen- 
sions and its resistivity are changed. 

Some of the resistance effects employed in gaging devices 
are obscured or partially concealed by constructional fea- 
tures; for example, in a carbon microphone an increase in 
pressure increases the area of contact between adjacent 
carbon granules and thereby decreases the resistance of the 
mass. Somewhat the same effect occurs in carbon-pile in- 
struments. Both forms are therefore classed as moving- 
contact instruments; yet an elastic deformation of the car- 
bon does occur, and could justify their inclusion in another 
category. 

In variable-resistance elements in which a liquid (an 
electrolyte) is the resistance material, movement of the 
electrodes changes the length and perhaps the distribution 
of the current paths while not affecting the resistivity; in 
these same elements change in temperature may change 
the resistivity while not affecting either the length or the 
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ELECTRIC GAGING METHODS 


for Strain, Movement, Pressure and Vibratio: 


By HOWARD C. ROBERTS, University of Illinois 


distribution of the current paths. Such a devi efor 
might be placed either in the moving-contact n the 
temperature-responsive group. 

The intrinsic sensitivity (resistance change 
actuating movement) of resistance-type ga 
greatly. The effective resistance of a moving- ict. ele. 
ment can vary from nearly zero to nearly th: 
value of the element. Thermosensitive elements 
changes in resistance equal to as much as half { ma 
mum values, but in normal operation 20% is a € COM 


mon range of variation. Strain-sensitive resistance ele. 
ments, however, do not in general experience resistance 
changes greater than perhaps 5% of their maximum values: 
most such elements in actual use do not change by as much 
as 2%. These ranges must be taken into account in the 


design of the associated equipment, and also in 
tion of a method for a particular application. 


selec- 


§ 2. MOVING-CONTACT ELEMENTS. 


The most widely-used variable-resistance devices are 
those in which the position of a movable contact d 
the effective resistance of the element. Such a device may 
be a single continuous wire carrying a moving contact (as 
in the slide-wire or meter bridge); it may be an assembly 
of coiled or folded wire with movable contacts; it may be 
a tapped resistance coil with a contacting arm bearing 
upon the taps. The resistance material may be non-metallic; 
carbon or carbonaceous materials are often used. It may 
be liquid—mercury or an electrolyte. Although most of the 
variable-resistance elements in actual use are not intended 
as devices to measure the motion which actuates t] 
resistor whose resistance can be altered by an adjustment 
can be utilized to measure the adjusting motion. 

Moving-contact resistance elements are made in many 
different mechanical forms, to suit different applications. 
In some the movement changes the effective length of the 
resistance element (as in the slide-wire rheostat) ; 
the area of the element is changed, either actually or effec- 
tively by changing the number of conducting paths in 
parallel. Occasionally the action is obscure: it may be a 
combination of several simultaneous effects. 

A simple slide-wire rheostat can be employed to measure 
the movement of any object to which the moving contactor 
can be attached. For linear movements the res 
element should be straight, while for angular displac: 
it should be disposed around a circular form. If its cross- 
section is constant throughout its length, the cha 
resistance will be proportional to the movement of the con- 
tact, whether the motion is linear or angular. When it 1s 
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desired that the resistance change should not be direc 
proportional to the change of position, the cross-s¢ctio 
of the resistance element can be varied along its len)‘. 

Electrically, a moving-contact element can be em) oye? 
either as a rheostat or as a voltage divider, (“Every 0dy 
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rnows t but an emphatic reminder may not be out of 
knows 

order.) A 
the forms taken by resistance elements are 






Some 
jhown i ©ig- 64. In this figure, form A is one which is 
wited fo: measuring linear or translatory displacements; 
it is in ct a slide-wire rheostat. An element of similar 
‘orm, ilesigned for measuring angular displacements, 





is Fig. 64B; this device (as indicated by the 
ith of the resistance element) experiences a 
change not directly proportional to the angular 
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resistal 

: yvemt A somewhat similar pick-up, designed for a 
spec al lication, was shown in Fig. 60. Diagram C in 
rig. 64 Jlustrates a form designed for the indication of 
liquid levels; it includes a tapped resistance coil with the 
taps brought out to conducting metallic rods of varying 
lengths These rods dip into a container of mercury 
whose ‘| is changed in accordance with the liquid level 
being measured and, as each rod in turn contacts the mer- 
cury, another section of the resistance element is shunted 
out. In another form, the vertical rods are made of a high- 
resistance material, and are connected together at their 
upper ends; thus as the level of the mercury is changed 





varallel conducting paths are made available. Water 
sometimes measured with the water itself re- 
nlacing the mercury in the measuring element; this is 
possible if the resistances of the gage elements are high 
compared to that of the water. (A more common form of 
the liquid-level indicator is the automobile gasoline gage; 
its primary element is usually like that of Fig. 64 B.) 
Diagram D indicates a form occasionally used in pressure 
gages, in which contacts spaced along a resistance element 
are successively shunted out by a flexible metallic strip 
which is forced against them by the movement of a Bour- 
don tube or other pressure-responsive mechanical element. 
The last of the forms shown, at E, is an unusually interest- 
ing one; it is a part of an apparatus for taking indicator 
cards.!144 Its wire resistance element is wound upon a 
tapered card form, so that when a contact is moved in a 
circular pattern over one surface of the element the resis- 
tance variation is proportional to the piston travel of the 
engine. This movement is not simple harmonic motion. 

The forms diagrammed in Fig. 64 are representative 
only; it is impracticable to illustrate all that have been 
used. Some, for example, employ a bimetallic thermal ele- 
ment to operate a moving contact;1!45 others employ Bour- 
don tubes or diaphragms in a similar manner.14® Pressure 
differences are measured by installing two opposing expan- 
sive bellows to actuate a single slide-wire element.!147 An 
interesting form designed for converting angular displace- 
ments (as in telemetering the indications of a pressure 
gage or the like) employs a closed circular tube half-filled 
with mereury, and with a platinum wire stretched around 
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4 portion of the periphery of the tube. As this assembly 
is rotated, a greater or smaller proportion of the wire is 
shorted out by the mercury; the entire assembly is thus 
essentially a frictionless slide-wire rheostat. It is shown as 
Fig. 65A, Another form, which can control large currents, 






. Olken, Electrical Telemetering. Instruments, Vol. 5, 
932, pages 66-74. 








(144 J. G. Hempson. Electrical Indicator Drives. Aircraft 
‘ngineering (London), Vol. 15, 1943, pages 98-99. 

(14 G. E, Irvin. Aircraft Instruments. Chapter 3. McGraw- 
Hill, 1941. 500 pages. 





tt (General Electric Company) New Aircraft Indicating 
ents, Instruments, Vol. 4, 1931, pages 129-130. 

W. H. Gille and H. T. Sparrow. Electronic Turbo-regulator 
Muiti-engine Airplanes. Electronics, Vol. 17, May 1944, pages 










is used in generator voltage regulators and similar appli- 
cations; it is a tapped resistance unit with the taps brought 
out to a series of contacts attached to closely-spaced spring 
leaves (see Fig. 65B). A small force acting over a short 
distance can control this element.!48 These are mechanical 
modifications of some of the forms of Fig. 64. 

The carbon microphone is a form of variable-resistance 
element; in it the variation of applied pressure causes 
changes in the resistance of a confined mass of carbon 
granules. The exact mechanism of the phenomenon is not 
known; it appears to be due primarily to the variation in 
area of the contacting surfaces between adjacent granules. 
A diagram of a carbon-granule assembly (not to scale) is 
shown in Fig. 66A. The device is seldom used now as a 
quantitative instrument, but is still popular as a qualitative 
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device. For quantitative measurements, the irregular car- 
bon* granules have been replaced by smooth thin disks of 
the material, arranged in stacks, as indicated in Fig. 66B. 
Such a stack or pile of carbon disks suffers a change in 
its resistance with applied pressure. This change, for a 
single stack, is not accurately proportional to the change 
in applied pressure; to improve the linearity the stacks 
are used in pairs, arranged both mechanically and elec- 





Carbon-pile Pressure-gage Head. 


Fig. 67. 


trically in push-pull. Fig. 67 is a photograph of a carbon- 
pile element for measuring fluid pressures; the manner of 
assembly of the carbon stacks and the coupling of the pres- 
sure-responsive diaphragm to these stacks can be clearly 
seen. Carbon-pile elements have been used to measure 
forces, strains and accelerations; but now they have been 
largely superseded by more stable types. The carbon-pile 
instrument is susceptible to vibration, to temperature 
changes, and to other extraneous phenomena. Its principal 
advantage is that it is a low-resistance device capable of 
providing sufficient output current to actuate most elec- 

trical indicating instruments without amplification. 
Although the carbon-pile element is not much used at 
present as a measuring instrument, it is still widely applied 
as a current-controlling device. A popular variable-resis- 
tance element for heavy currents, used as a laboratory 
rheostat and as a generator voltage control unit,!49 employs 
a series of flat plates of hard carbon with deformable 
(Continued on page 544) 


*The word “carbon” is used in its generic sense; the material 
actually used may be carbon, graphite, or a molded carbonaceous 
material, 


(148) C. R. Hanna, K. A, Oplinger, and C. E. Valentine. Re- 


cent Developments in Generator Voltage Regulation. Transactions 
American Imstitute of Electrical Engineers, Vol. 58, 1939, pages 
838-844. 

(149) W. K. Boice, S. B. Crary, Gabriel Kron, and L. W. 
Thompson. The Direct-acting Generator Voltage Regulator. Trans- 
actions American Institute of Electrical Engineers, Vol. 59, 1940, 


pages 149-157. 
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“Secret ingredient” 
makes synthetic rubber 
better and faster! 


Bu +Na+$-+Taylor Accuracy 


better synthetic rubber ... on schedule! 


ECENTLY we showed you Taylor Instrument 
at work in the huge butadiene and copolyn 

plants at Port Neches, Texas. Here are typical phot 
graphs from the Los Angeles and Velasco, Texas 
plants of the Dow Chemical Company, principa 
supplier of styrene for the synthetic rubber program 
We’re proud of the experience and knowhow thai 
produced the Taylor Instruments capable of perform 
ing this exacting task. 
But we’re proudest of the people here in our plan 
who took on the impossible job of delivering the in 
struments on time—a job that inspired the WPB t 











ell us, “The age of miracles has 
ot yet passed!”’ If you could visit 
hese Dow styrene plants, you 
ould see; 

AYLOR RATE-OF-FLOW PNEU- 
ATIC TRANSMISSION SYSTEMS 
nvolving the following... 

aylor Aneroid Flow Recorders 


ubber 
snd Controllers (hundreds of 


er! 
hem). The controllers with 
/ hutomatic Reset; some with 
aylor Pneumatic Set. 
AYLOR TEMPERATURE PNEU- 


ATIC TRANSMISSION SYSTEMS 
nstrumentg#iwith 


41 
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edule | 


1 copolyme aylor Fulscope Recording Tem- 
pical photo perature Controllers (scores of 
sco, Texasfiithem), with 

, principal aytomatic Reset, and 

T Program@Pre-Act (corrects according to rate 
whow thatffof control point deviation). The 
of perform@mercury actuated temperature 

systems having 

1 our plangflaylor Accuratus Tubing (com- 
pensated for ambient tempera- 
tures), and 


‘ing the in 
1e WPB t 











Taylor Thermospeed separable 
well constructions. 

TAYLOR MERCURY TYPE FLOW 
RECORDERS 

TAYLOR FULSCOPE RECORDING 
PRESSURE CONTROLLERS with 
Automatic Reset 

TAYLOR MERCURY-IN-GLASS IN- 
DUSTRIAL THERMOMETERS, with 
Binoc Tubing 

In short, you’d see better than we 
ean tell you how Taylor can do a 
job for you! Taylor Instrument 
Companies, Rochester, N. Y. and 
Toronto, Canada. Instruments for 
indicating, recording, and controll- 
ing temperature, pressure, humid- 
ity, flow and liquid level. 


BUY MORE BONDS 
... AND KEEP THEM! 
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Conrion Gualiy Cortl@ol adds plenty to our cost of manufacturing Cannon Plugs. We 


can’t hold to such high production standards without paying for it. 
But what is it worth? 
When a set of flying instruments go dead in a soupy fog, when a motor konks out in a 


power dive, when a plane crashes with a loss of life—it’s worth a lot to ws to know that a 


Cannon Plug didn’t cause the trouble. 


And if such assurance is worth the extra time and better materials and added inspection cost 


to us, how much more is it worth to the men directly involved? 


Your answer to that one is your best reason for using Cannon Plugs exclusively. 


The bulletin on Cannon Type AN 
Connectors . . . gives a complete 
explanation of construction and 
operation of AN plugs. 96 pages 
with ample illustrations. Address 
Dept. A-123, Cannon Electric De- 
velopment Co., Los Angeles 31, 


California. 
Type AN3101 (left) newest Cannon Connector is a portable receptacle which 


mates with AN3106 (right). 


Pe 
CANNON 
ELECTRIC 
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Flight-testing 


Vol. III, No. 9 
Suggested Change in Design of the 


Pendulous Body of Horizon Indicators 
By GEO. R. FORD (with Armed Forces overseas) 










OST 








HE bearings of the pendulous vanes consist of a hole, 

much too large for the shaft, through which passes the 
vane tieshafts. The loose fit is necessary in this instance as 
a very small part of the surface of the shaft contacts the 
bearing, reducing resistance caused by friction. Further- 
more, dirt in the air passing through the bearing under 
pressure, Which is the case, would soon clog the bearing 
should it fit properly. The constantly-moving bearings, 
metal-to-metal without lubrication and exposed to the 
airstream, containing grit, wear rapidly. Soon the lower 
part of the holes wear to conform with the size of the shaft. 
The shafts wear at the bottom. The excessive amount of 
wear permits the vanes to contact the body. The instrument 
will operate but the accuracy is gone. 

The bearings can be repaired, provided the equipment 
and material is at hand. However, the time required, added 
to the expense of removing and installing the instrument, 
would cover the cost of several properly designed and 
dependable bodies. 

The drawings herewith, Figs. 1 and 2, show a pendulous 
body subject to little or no wear during the life of the 
instrument. The cost should be little more than that of 
present models. 

Had we had this type, the overhaul expense of horizons 
would have been reduced at least fifty percent in the shop 
where I have been working. 







Fig. 1:— 


(A) Jewel setting should be flush or slightly countersunk. 
Setting shown in cut could be secured with two jewel 
screws. See plate jewels in watches. 

Setting could be made longer and secured by locknut 
inside. 

Setting could be made with a square shoulder on 
inner end and setting inserted from the inside. (Push- 
ing fit.) This method would probably be the most 
practical, as it would require the minimum of parts 
and a straight hole. 

Jewel setting should be drilled through with a screw- 
plug in end in order to facilitate cleaning and to retain 
i small amount of oil. 

Pivots should have a “free bearing” fit. 

Pendulum vane tieshaft openings. Their width could 
control the length of the swing of the vanes and be 
deep enough to accommodate the crossed vane tie- 
shafts. 

Air ducts. Four recommended, connecting rotor hous- 
ing with lower chamber of pendulous body. 
Partition. Thickness determined by the required depth 
‘f the tieshaft openings. In order to cast the partition 
with air ducts and tieshaft openings, it may be neces- 
sary to cast the bottom of the pendulous body open; 
cast cap separate and attach same with screws, simi- 
lar to method used to attach cap of rotor housing. 
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SUGGESTED PENDULOUS BODY, HORIZON (SPERRY) 
(Could be used also on the Jack and Heintz) 



































ae 
K——————— (A) Jewel setting with 
7 hole jewel 
p(B) Pendulous vane tieshaft 
opening 
/-—___(c) Air ducts 
(D) Partition 
Fig. 1 =) 
“—~(E) Jewel setting, enlarged, 
Showing jewel and plug 
Fig. 2 = 
= we YK (A) Screw pivot, enlarged 
7 S 
(5) Screw pivot 
(cc) Vane tieshaft 
Fig, 2:— 


(A) Screw pivot, enlarged. 

(B) Screw pivots in place with locknuts. 

(C) Vane tieshaft. A practical manner to attach would 

be to thread each end of the shafts, also the vanes, 
and secure with locknuts. This method would permit 
easy adjustment of the relative angle of the vanes 
and also the width between the vanes. One shaft must 
be lower. 
Owing to lack of friction and no loss of air through 
the bearings this model may act too quickly. If so, 
shift bearings in vanes nearer the center line of air 
vents. Air leaks: Two holes drilled in upper air cham- 
ber 180° apart, would also slow the action. 





C.A.A.-developed Portable Flutter 


Recorder 


WASHINGTON, Aug. 15—A portable flight vibration 
recorder easily and quickly installed for studying airplane 
vibration and flutter during flight, has been developed by 
the C.A.A. and is now available commercially. 

The self-contained instrument is light enough to be held 
on the lap of an observer, and can be installed and put into 
use within half a day. It was developed by the Aircraft 
Development Section of the Technical Development Divi- 
sion, and is being manufactured by the Brown Instrument 
Company of Philadelphia. 

The new recorder does not replace the more elaborate and 
complicated equipment already in use for studying flutter 
in planes. Its value is in its small size and ease of installa- 
tion, making possible rapid re-examination of doubtful 
studies, and many more tests in difficult cases. 

Flutter can be, and in most cases is, avoided in designing 
planes. Especially in large planes, it rarely appears in the 
first model, in any severe form. Sometimes it appears in a 
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particular plane after months of use where it did 
in the prototype. By using the new recorder, a 
acceleromoter type pick-ups can be placed at m: 


U exist 
CIty or 


o) 


Dlaces 


about the structure, and two of these can hb: erated 
simultaneously. By using a selector switch, many cation, 
about the plane can be studied in the same flict. The 
recorder contains its own batteries, amplifier, tronie 
switch, cathode-ray tube and a means for observing the 
record on a screen. There is also a camera to photograph 
the oscillograph record. 

For exhaustive flutter study, equipment weighin tween 
3800 and 500 pounds previously has been used. I) ation 
and tests by this method required about two weeks, fre. 
quently, after the equipment was removed, additio whos? 
mation was needed during analysis of the observations, 1 * 
new recorder is ideal for such re-examination. 4 

The smaller instrument is useful in studying vibratio 
anywhere about the plane, such as in motor mount wling 
and small accessories, where its ease of installa as a 
special-purpose instrument is important. 

Present knowledge of flutter has been built up over yez 
and has been gathered from experiments on the ground and 
in flight. Vibrating machines are still used to simulate 
flight conditions on the ground. In a few cases, radio-cop. 


trolled planes have been used with recordings transmitted 
to the ground during flight, and test pilots have flown planes 
equipped with recorders which transmit their reports }y 
radio to the ground. For all of these methods, the ney 
recorder is a valuable auxiliary. 





Army, Navy and Air Corps Multiple-camera Control Problem 


DIALS AND OTHER DEVICES Reported Solved 


processed with NEW YORK, August 25.—Not only are aerial photo- 
graphs taken from U. S. warplanes at speeds up to one per 


: : second in a fully automatic operation, but as many as seven 
:" D F . 4 of the big aerial cameras are operated in synchronizatior 
} by one controlling device, according to the Fairchild Camera 


& Instrument Corp., manufacturers of aerial cameras and 
the instruments which control them. 
PHOSPHORESCENT AND The demand for new photographic speeds came with the 
increase in speeds of Army and Navy planes. Prior to the 
FLUORESCENT COMPOUNDS war, the Fairchild company built its intervalometer—the 
Materials processed with radium compounds device automatically operating aerial cameras at pr deter- 
glow everlastingly in the dark without activation mined intervals—with a range from six to 75 seconds. That | 
cae any outside source. is, photos could not be taken at intervals of less than six 
: seconds, nor of more than 75 seconds, when a camera was 
hooked up with the intervalometer. 
With the need for more speed, the Army asked Fairchild 
to provide an intervalometer with a range of one second 











We process with luminescent compounds, all 
types of dials and other devices, in metals, 
plastics and glass, according to the latest Army 
and Navy specifications. Our perfected labo- 
ratory methods ensure uniform accuracy and ; a | 
durability of applied numerals, lettering and = Sa ‘ 








. . . . 4 
calibrations. Information and estimates on your (° 
specifications furnished promptly on request. 
First in Radium— Under one control—mining, 
refining, technical research, processing and 
distribution of radium products for industry. 


lL £ 
\ Re) 


Canadian 


RADIUM s. URANIUM 


Corporation 
630 FIFTH AVENUE «+ ROCKEFELLER CENTER « NEW YORK 

















“I heard you were looking for a good Instrument Man’’ 
—Aviation Maintenan 
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The STEINLITE One Minute 
Moisture Tester 

With it an experienced operator can 
make a moisture test in one minute, 
almost any operator in two or three 
minutes. Explain your moisture problem 
today. 


644 BROOKS BUILDING CHICAGO 6, ILLINOIS 


se UR TROUBLES 


in Moisture Testin g 


The Seedburo-Steinlite organization has justly earned the title 
"Consultants in Moisture Testing.'' Through many years of expe- 
rience with several types of testers... and with a wide variety 
of products ranging from peanuts to gun powder . . . this organ- 
ization has learned the technique of solving knotty problems. You 
are invited to submit the details of your moisture analysis diffi- 
culty. There is no charge for our suggesticns. 

The Steinlite one minute moisture tester developed and spon- 
sored by the Seedburo-Steinlite organization, operates on the 
electrical impedance principle and is calibrated against Govern- 
ment oven standards. It is precision built and accurate, easy 
to use and fast. 






























! THERMOCOUPLES 
me 





ENGINEERING 


22-04 RAPHAEL ST. * 





* 
s 
a 

O Our thermocouples and quick coupling 
iron constantan connectors have facilitated 

dependable testing of the Wright Cyclone 

E LE CTR | ( 2200 HP engines powering the Boeing B-29 
Compo Superfortress. Illustrating just a few types 
4 of thermocouples developed from 28 years’ 
MANUFACTURING experience .. . Bulletin mailed upon request. 
FAIR LAWN * NEW JERSEY 













AIRCRAFT ENGINE AND INDUSTRIAL’ THERMOCOUPLES — EXTENSION LEADS AND THERMOCOUPLE WIRES 


QUICK COUPLING CONNECTORS — PROTECTION TUBES AND ACCESSORIES -—— INDUSTRIAL FURNACES 
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=i HELL EQUIPMENT 








; ins _for National Union 





Cleans | j 
CERAMICS _ '% Westinghouse 











wistRu MENTS {0¢ American Airlines 








BALLBEARINGS ™ Miature Precision 











- oe ERS for Jack & Heintz £ Se 


f= ALSO USED BY ARMY AND NAVY AND | 
| MORE THAN 200 OTHER WAR INDUSTRIES 


Write jor Catalog Data 
L&R nanuracrunnne: company 


b 577 ELM STREET © ARLINGTON, N. J. 
es CLEAN ¢ RINSE * POLISH ®» DRY 








- with L&R in one complete, self self-contained unit. 





—aied 











9” Bed 
4%” Bar Capacity 


COLLETS 1/32” to %” 


Adapter Available for collets in Metric 
.1 mm to 6. mm 


COMPOUND MOTORS MILLING 
SLIDE RESTS V, hp. and Smaller ATTACHMENTS 


Write for details and prices 


R. P. GALLIEN 


220 WEST FIFTH STREET, LOS ANGELES 13, CAL. 
PRECISION INSTRUMENT EQUIPMENT—TOOLS AND SUPPLIES 
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to 120 seconds. As an answer, Fairchild enginee) 
an entirely new unit, which, while smaller and | 
about twice as much work as the older mode! 
was the 1-120 second interval range provided by 


the instrument more versatile, additions included: (1 


extra-picture switch button, allowing the aeria 
rapher to take an extra picture if he happene 
unusual object that didn’t fall within the inter, 
without interrupting the pre-determined scale; 


cycle button which also gives the photographer « ch; 


to take an extra picture, but this time starting a 
new cycle; a counter for the number of exposu 
warning light to show each time the shutter is tri 
(4) a thermostat-controlled electric heater to p: 
form temperatures for the instrument at high alt 
This intervalometer can be installed on the cont 
of the plane or any other place handy to the pilot 
he remotely operates cameras which may be in t 
As the war progressed, the Army began using 
as seven cameras in one plane on joint mapping-1 
sance missions, and a new controlling device was ni 
It is extremely difficult to operate multiple-came: 
lations simultaneously, as they include units of w 
ferent focal lengths. As an example, at an alt 


10,000 feet, when a 6” focal length camera takes pic 


there is a wide-area coverage and a scale of 1/2 
12” gives less area coverage at a scale of 1/10, 
24” still less area coverage with the scale 1/5000 

The resulting overlap in the photos didn’t pro 
same area coverage in any given strip of pictures, 
was needed was a multiple-timing device to pri 
form percentage of overlap in all photos taken 
identical altitude but to different scales. 

Fairchild engineers’ solution was a camera cont 
in which all electric wiring was consolidated in 
of control, impulse and switch units small enoug 
put in out-of-the-way sections of a plane, with on 
box in the installation providing for pre-set interva 
of photographs for all cameras. 





Woman at War* 


I’m just the mother of four small dears 
Who thought the four would fill the years. 
Now I’ve discovered to my surprise 

That world events planned otherwise. 


Our “rugged oak” serves Uncle Sam 
And I must be both Ma and Man. 
But that’s not all, oh dear me no! 

I have Dad’s business to run. And so 


It’s up each morn, change, feed the babe, 
Get the breakfast. Where is a maid? 

It’s down to the Shop, see morning’s mail 
And back again to the diaper pail. 


It’s things to buy, clothes, food and meat 
Coupons and ration points, shoes for small fé 
It’s gas rations, ’phone calls and priorities, 
Bank notes and “forms” for U. S. agencies. 


It’s sewing and cleaning that’s left undone; 
Employees to check-up, no time for fun. 
But our children eat and healthily grow, 


These days more mothers have still greater wo 


For one thing I’m grateful, the service gal know 
My war job permits my own choice of clothes. 
On Dad’s return I’ll be doubly blest, 

With only four children I’ll get a good rest. 


Lots LEONARD ENGELHAR! 


*NOTICE sent to business papers, etc., May 26, 1944:— 

This is to advise that William E. Engelhard, proprietor of Pyrometer S« 
will sell his fixtures, business, goodwill, and trade name of Pyrometer Se 
to LOIS L. ENGELHARD. Transfer of title is to be made on July 1, 194 


Law Offices of Ford and Savona, 1 East Mercer St., Hackensack, N. J., 


for the said William E. Engelhard. , 
PYROMETER SERVICI 
William E. } 
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es, so what 
rovide uni- 
NM Trom an 
ontro!l unit 
in a group 
ough to be ; 2 : 
one contro] we —— Fe a 4 
rval timing @Two-winding transformer designed 
specifically for source input to A.C. ey m7 
briages. : 
Hiri aes sao into smaller units 
Secondary, 75 volts, 15 milliamperes. 
‘? tae il ore. Leis babesen See handling, loading, and unloading of air ExPREsS shipments is a speedy 
oe inn “bbl ggg, nallieery operation. Crews are well-trained and skillful. They know and appreciate 
Electrostatic shield over primary is the importance of making connections, quick delivery. That is why a 
grounded to core. big bulky shipment that could have been broken into smaller units 
ee ee en is a disservice to shipper and receiver alike. It simply cannot 
delicate electronic instruments in x : . $ 
which external pickup, particular be handled with the same speed given to ordinary shipments. 
ici ee Se te So to expedite your own shipments be sure they’re made 
up in easily-handled units whenever possible. 
— 
on e 
@To meet the critical perform- A Money-Saving, High-Speed 
ance standards set for our A.C. Wartime Tool For Every Business 
bridges, we have had to develop 
a special tone T Pride As a result of increased efficiency developed to meet wartime demands, rates 
| feet 5. Te ee cee g have been reduced. Shippers nationwide are now saving an average of more 
: s g g e 
Transformer. It has a definite place than 10% on Air Express charges. And Air Express schedules are based on 
in many other critical electronic “hours”, not days and weeks — with 3-mile-a-minute service direct to hundreds 
—s We therefore make it of U.S. cities and scores of foreign countries. 
ae ao te a: a WRITE TODAY for “North, East, South, West” —an informative booklet that will 
. csdeil a piee dead stimulate the thinking of every executive. Dept. PR-9, Railway Express Agency, 
- wo us quote on your requirements. 230 Park Avenue, New York 17, N. Y., or ask for it at any local office. 


TQM en 

any PLANT and OFFICES: 

a chee he 

17 POLLOCK AVENUE 
pes. 





PSS JERSEY CITY 5, N.J. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 
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Ir you make temperature responsive 
devices for any purpose, then some one of 
the 35 different types of Chace Thermosta- 
tic Bimetals will exactly meet your needs 
for the actuating element. Each type of 
Chace Thermostatic Bimetal is especially 
engineered to meet specific conditions .. . 
each will produce known action at a pre- 
determined temperature .. . all are very 
economical ... and always dependable. 


Let Chace help you select the most efficient type 
of bimetal for your control. 


wu.€ AGEco 


Thermostatic Bimetals and so ial Alloys 
1609 BEARD AVE + DETROIT 9, MICH. 
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ELECTRIC GAGING METHODS 
(Continued from page 535) 


metallic separators. These springy separators 
plates apart normally, but when pressure is app/icq Cause 
tha effective area of contact to change as the preggyrd 
changes. The construction is illustrated in Fig. 66¢, ' 

Electrolytic gages have not been widely used. but fo 
special applications they have decided advantages, Thei 
operation depends upon the fact that an electrolyte has ¢ 
resistance whose value can be varied by changing ither i 
length or cross-section, just as with a metallic elemep 
Displacement of the electrodes requires little force, L0Wever 
since the liquid does not offer resistance to their slo 
movement; strain in a liquid is not accompanied streg 

Fig. 68A shows one form which has been constructed fo 
use as a strain gage; it comprises a pair of elect; rodes iq 


ld the 

















































a bath of electrolyte with a third movable electrod betweey 
PS erate D) 
CLECTRODES ~ 

































































your 
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Fic 68 ‘ = 

them. The movable electrode is attached to a bell-crank redler 
arrangement which converts the strain to a displacement = 
of the central electrode. Electrolytic devices have also been as st 
employed (on a larger scale) to detect the movements , The 
balance beams; such an element is diagrammed in FigMM sc! 
68B. The devices in Fig. 68 can, like the others described ented 


be connected either as rheostats or as voltage dividers, 0 
as push-pull or resistance-ratio gages. 150,151 
A special form of the electrolytic measuring element i 
used as a position-locating device.in two-dimensional fields 
For mapping electric fields between two electrodes, for 
example, a shallow tray of electrolyte has current elec: 
trodes placed within it, and an exploring electrode is ther 
employed to follow the equipotential lines throughout the 
space between the current-carrying electrodes. The metho 
can be extended to three-dimensional fields, within limi- 
tations. 
Electrolytic resistance elements may have other charac 
teristics fitting them to special applications. Some, for 
example, are essentially rods coated with hygroscopic salts, 
sensitive to changes in humidity; these are used in meteor- 
ological instruments, notably in radio-sondes.15? Others are 
highly sensitive to temperature changes (thousands of 
times more so than any metallic element); such thermo 
sensitive elements are likewise used in meteorological r- 
search and in temperature control as well.153 It is a dis 
advantage of most electrolytic elements that they are 
tive in general to more than one phenomenon, so that they 
must be judiciously applied if they are to be trustworthy. 
Occasionally, however, the electrolytic principle can 
applied more directly and more effectively than any other, 
as in the flowmeters which employ the water being metered 
as its own gaging element; such a device employs t 
trolytic electrode assemblies, one completely immersed 4 
all times, the other immersed to an extent dependent upon 
the water level.154+ The ratio of the resistances of the two 
electrode assemblies then will represent the water level, 2 
matter how the composition of the water may vary. 
Moving-contact elements are among the most robust 
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(150) A. Thum, O. Svenson, and H. Weiss. Neuzeitliche Det 
nungsmessgeraete. Forschung auf dem Gebiete des ! nieurs 
wesens, Vol. 9, 1938, pages 229-234, 

(151) F. S. Eastman, An Electromagnetic Balance { Fore’ 
Measurement or Current Control. University of Washington ! 
gineering Experiment Station Bulletin No. 60, April 1932 

(152) Harry Diamond, W. S. Hinman, Jr., F. W. 
and E. G. Lapham. An Improved Radio-sonde and its 
ance. Bureau of Standards Journal of Research, Vol. 
pages 327-367. 

(153) BP. G. Weiller and I. H. Blatz. Electronic Ther 





Electronics, Vol. 17, July 1944, pages 138-139. 
(154) Anon. The ‘“Shotter’ Electrolytic Flow-meter. 4 
trician (London), Vol. 89, 1922, pages 209-211. 
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tp them to do the Job hight 


y providing accurate, automatic control 

of mass production operations, involving 

temperature or pH, potentiometers guard 
your profits. 

For o quarter century most of these instru- 
ments hove depended on Eplab Standard Cells 
for accuracy. These cells are a “yardstick” for 
translation of voltage to temperature or p H. 
The first commercial cells of their type in Amer- 
ica, constantly improved by research, they are 

as standard as sterling”. 


The Eppley Laboratory, Inc. 
SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A. 


Sr REE EEE 


alibrated for Your Exact Needs 


( “Only the best materials and 


expert workmanship go into 
Norton Instruments... That's 
why they're good.” 


NORTON AMME- 
TERS are built in a 
wide range of sizes and 
types to meet the spe- 
cial needs of industrial 
service. They are the 
result of a half cen- 
tury of experience in 
building electrical in- 
struments. 


Two different systems: “Moving Coil” and “Electro- 
magnetic.” Light, rigid construction; balanced on sap- 
Phire jewel bearings; hand drawn dials for quick, 
accurate reading. 


Send for our New Catalog 


NORTON Electrical Instrument Co. 


83 HILLIARD ST., MANCHESTER, CONNECTICUT 


OVER-SPEED 
PROTECTION 


a 


INTERNAL COMBUSTION ENGINES 
DYNAMOMETERS 
TURBINES 


GRINDING WHEEL TEST 


CONTROL UNIT 


OVER-SPEED CUTOUT 
AND 6” SG TACHOMETER 
MODEL SG 6” RT 
GENERATOR 


For limiting speed, or operating controls at predetermined 
speeds on rotating equipment .. 

A combination of an accurate electrical drive 6” 
ometer and adjustable over-speed cutout. 

Cutout closes or opens an electrical circuit (or circuits) at a 
preselected speed. After tripping it must be manually reset 
before circuit can be restored. 


Accuracy: Tachometer + 10 RPM for range 200 — 3500 
Cutout + 50 RPM for range 2000 — 3500 


Adjustment: Cutout speeds selected on dial graduated 
each 100 RPM 


Cutout can be mounted within chrono-tachometer case or as 
separate unit as desired. 


dial tach 


Write I-24 


THE STANDARD 
ELECTRIC TIME CO. 


“Split-Second Measurement by Standard” 
SPRINGFIELD 2, MASSACHUSETTS 
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View of hand finishing section 
of the roof prism department 


For years SOMCO optical equipment has 
been held in highest esteem—for its excellence 
—for its high quality—for its accuracy. 


It is through the pioneering work of its staff of 
engineers that SOMCO holds undisputed lead- 
ership—a leadership earned through years of 
applied research. 


Plan for your future now. Look to SOMCO's war- 
time experience for your postwar opportunities. 
When peacetime production is resumed SOMCO 
products will carry many engineering improve- 
ments. New methods, new ideas, new materials, 
new products—born of war experience—will be 
yours for your postwar planning. 


Keep posted on SOMCO devel- 


opments! Consult with us about 





your present problems or future 
plans. 













Koof Prisms 


Precision prisms with surfaces 
flat to one-millionth of an inch 
and with the ninety degree 
(90°) roof angle deviating from 
a true ninety degree angle by 
a maximum of 1/1800th part of 
a degree or within 1/648,000th 
part of a circle. 


SIMPSON OPTICAL MANUFACTURING CO. 


3200 WEST CARROLL AYE. CHICAGO 24, ILL. 


PROJECTION LENSES ©@ CAMERA LENSES ° PRISMS 
OPTICAL FLATS ° SOUND OPTICAL SYSTEMS 
AND LENS COATING FOR LOW REFLECTION 
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construction and simple in operation of all ek 
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elements; their principal disadvantage is tha e 












































“Xtreme 
small movements cannot well be measured ough th 
motion of a sliding contact. For movements as «reat “- 
tenth of an inch they can be satisfactorily ap) \ieq. The 
can be given almost any desired calibration c] icteristi 
and they can ordinarily provide sufficient curre) output 
operate indicating instruments without added a: lificatiog 


§ 3. THERMOSENSITIVE RESISTANCE ELEM«NTs. 
When a mechanical magnitude is to be me 
a thermosensitive element, it is necessary that 1 
tude first be converted into a change of tempe 
resulting change in temperature can then be n 
the same manner as any other such change. 
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ture: ¢ 
sured ; 





















" 


Every electrical conductor experiences some hange j 
resistance with change in temperature; the percentag 


change per degree (usually Centigrade) is its t 
coefficient of resistance. Gaging elements for 
phenomena other than temperature changes, 
must be so constructed mechanically as to « 
mechanical magnitude into a change in temperature of ¢, 
resistance element. Since it is necessary at the same tim 
to exclude other effects which might produce spurious jp4 
cations, or to compensate them, the characteristics of t 
resistance material are sometimes secondary in im; 
to the mechanical design of the element. 
Although the devices described here are listed as variable 
resistance instruments, their changes in resistance g 
caused by changes in temperature of some part of the gag 
ing’ element. Usually such a change in temperature is th 
result of a change in rate of heat transfer from an eleme 
which is supplied heat at a constant rate; therefore th 
mechanical design must involve principles of heat transfer 
Heat transmission is a subject which, while appearin 
relatively simple, is actually a complex and involved one 
The classic headings under which methods of heat transfe 
are placed are conduction, convection, and radiation, bu 
instances in which only one of these principles apply an 
seldom encountered in practice. Instead, two, or even al 
three, of the basic methods operate simultaneously. 
Transmission of heat by molecular motion, through 
medium not necessarily permeable to radiation, and not fluid 
or otherwise movable, is termed conduction. 
Transmission of heat by particle or fluid motion, in whid 
the fluid material takes on heat energy by contact (conduc 
tion) or otherwise, then is transferred to another locatioy 
at which it loses its heat, is termed convection. Such trans 
mission ordinarily involvés another method of heat transfe 
by which the heat is imparted to the fluid at one end of it 
journey and is removed at the other. Transfer of heat en 
ergy through electromagnetic waves is termed rudiation 
In general, it may be stated that where molecular conce! 
tration is very high (solid matter, liquids, gases at hig! 
pressures) heat transmission by conduction is efficient 
Where an intervening material is mobile or fluid, convect 
can take place. Where molecular concentration is very ! 
as in rarefied gases (or in interstellar space) radiation pr 
vides the only means of heat transfer. In a mechanica! 
sembly all three methods may operate simultaneously; 1n ai 
electric bulb, for example, heat is radiated from the fila: 
ment, conducted down the supporting wires to the base ant 
also outward through its atmosphere if the bulb is a ga 
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he 


HOU 
filled one, and—while little convection occurs within tej encl 
bulb—its outside is cooled by the flow of ambient air. FINI 

The laws describing heat transfer are in some respec pea 
analogous to those describing the flow of electric current bear 
Increase of thermal conductance is accomplished either bY = 
increasing thermal conductivity or by decreasing the /eng™ a 


of path. For a particular situation the rate of heat transfe" of. 
depends upon the temperature difference (potential) as we! _ 
as upon the conductance of the path. One effect n 

sented in the electrical analogue is that due to surf 

ditions: light-colored, polished surfaces neither radi: te 00 
absorb as readily as dull, dark. ones. Another difference 

that the rate of heat transfer by radiation increases mu 
more rapidly than the temperature of the hot body; at 
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ADAPTABLE FOR MANY PURPOSES 
The Ward Leonard Midget Metal Base Re- 
lay has proven so satisfactory and dependa- 
ble that several adaptations have been made 
in it to give it even wider application. These 
relays may be furnished with studs in place 
of metal bases. 


ae. 
1 +E 2 = 


" yax WARD LEONARD 
RELAYS + RESISTORS * RHEOSTATS 


WL) devices since 1892. 


s up to 
1 Double 
pole, d throw 


Send f Bulletin Electric control 


Ward Leonard Electric Co., 38 South Street, Mount Vernon, N. Y. 


For your applications 

requiring light weight, 
compact design, and 
maximum performance 


.. this 


OSTER 
PAOTS & 


has the features that “fill the bill’ 


WINDINGS — Available for opera- 
tion on 12, 24 or 115 volts, in shunt, 
series and split series types. 
MOUNTING — Available for either 
base or flange mounting. 


MODIFICATIONS —~ Motors can be 


HOUSING — Die cast, open or totally 
enclosed, 


FINISH — Black, baked enamel. 


BEARINGS — Single, shielded ball 
bearings. Bearing housing fitted 
with steel inserts. 


BRUSHES — Furnished with metal 
Sraphice or electro graphite brushes 
of ample size to assure unusually 
~ brush life. Phosphor bronze 
or bery 


furnished with special shaft exten- 
sions, finishes, leads, etc. Motors 
can also be furnished for opera- 
tion in high ambient temperatures 
and high altitudes. 


ELGIN SAPPHIRE RING GAGES 


WAR PLANT 
REPORTS... 


hy nore 


T was still in use . . . the Elgin Sapphire Ring Gage 

which a prominent mid-west manufacturer re- 
ported on after checking 20,805 parts. The amazing 
no-wear quality of sapphire was strikingly shown in 
comparison with ring gages made of steel. On com- 
parable parts, sapphire ring gages were still on the 
job showing no wear after 20,805 gagings whereas 
steel ring gages wore beyond the tolerance after only 
360 gagings! 

Elgin Sapphire Ring Gages can not rust, burr, cor- 
rode or become distorted with use. Because sapphire 
is so hard, next hardest material to diamond, there is 
no wear allowance necessary. 

Available in both plastic and brass mountings, 
beautiful Elgin Sapphire Ring Gages are richly cased, 
inspiring careful handling by employes. Write for 
pric es and information. Sizes from .004” to .250” and 


in tolerances from .00020” down to .00004”, 


ELGIN SAPPHIRE PRODUCTS PRESENT MANY ADVANTAGES 
for the following types of equipment: Ring Gages + Bearings 
Thread Guides « Extrusion Dies * Plug Gages » Knife Edges » 
Spray Nozzles « Sapphire Lapping Powders + Diesel Injector 
Nozzles « Oil Burner Nozzles * Soft Wire Dies * Phonograph 
Needles + Cutting Tools for soft metals * Burnishing Tools for soft 
metals +« Pressure Vessel Windows « Electrical Insulators « 
Watch Crystals *« Honing Stones. 


America’s best equipped sapphire fabricator 


lium copper brush springs. 


rf: - co All ratings and daia are approximate. E L G i N N a T I O N a L 


man ti John Oster Mfgz. Co. a 


uses muci SAPPHIRE PRODUCTS DIVISION 
DEPARTMENT N-18 ¢ RACINE, WISCONSIN 


ly; at the 
. 932 Benton Street, Aurora, Illinois, U. S. A. + 
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lower temperatures employed in the elements d: 
radiation accounts for only a small proportion 
transferred. 

It is convenient in most applications to emp). 
current as a means of introducing heat into t} 
element, and to employ the same current in th 
measuring means. For the sake of economy 
supply (as well as for other reasons) the resist: 
is often made in the form of a fine metallic fj 
a few thousandths of an inch in diameter, and ; 
within an atmosphere of some gas. 

A simple device for measuring low gas pressu 
of a pair of bulbs each containing a fine wi 
one bulb having been exhausted to a fair vacu 
other connected to the chamber in which the 
to be measured. (The author has used low-watt 
lamps for pressures of Jess than two inches of 
one fitted with a tubulature to pefmit access 
and the other employed unchanged as a referer 
See Fig. 69A.) When there is no gas flow, or o 
flow as in continuous-sampling methods, the 
from such a filament takes place largely by 
through the gas to the tube wall (and then tl! 
“ wall to the open air) so that the temperature . 
(Photograph Courtesy Kellogg Switchboard and Supply Co.) ment will decrease as the gas pressure increas 

filament material has a positive thermal coef 


























KESTER CORED SOLDERS =, 
TAKE THE Ages OUT 

























little or no effect on the measurement. 
@ If you are plagued by an unsolved solder problem, con- In addition to the heat lost by conduction thr: 


the way a surgeon knows anatomy. They can help you 
speed up production, improve your product and minimize 


service difficulties. effects, and to force the heat flow through the pa 


for industrial use. Each is scientifically correct. Kester Rosin- 
ne Golder, used for electrical work, has a patented plastic trically in small-diameter tubes. Often these t 
rosin flux that will not disintegrate, cause corrosion or injure simply holes drilled in a massive metal block. The 
insulating material. ing path through the gas may be as short as 1/16 i 
the construction is such as to facilitate the tran 
eventual loss of heat to the air. Fig. 69B indicates 
ner of construction. In operation, it is customary 


@ In the wide range of Kester Cored Solders there is one 
exactly suited to every production program. Our engineers 
will be glad to study your problem and make recommenda- 
tions. Write to them at any time—there is no obligation. rate of flow constant at all times. 

These devices are chiefly employed to measure or 





sy BUY WAR BONDS xe (Fe 
Fuel-air mixture ratios are measured in motor inta 


KESTER SOLDER COMPANY 
4216 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark,N. J. € 
Canadian Plant: Brantford, Ont. 


(ay: 
otek Sotilers— 


ments on the exhaust gases.155 Humidity can be 1 





Portable instruments are used for detecting gas 
































vices have been installed. 


gas flow were mentioned as sources of error. B 


velocity alone determines the cooling rate of the 





Nostrand, 1941. 200 pages. 


STANDARD R INDUSTRY (156) A. ©. Walker. Recording and Producing Low 


ties. Instruments, Vol. 6, 1934, pages 184-186. 
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mercury 


resistance will decrease likewise. A Wheatstone brid 
circuit can be employed to measure the ratio of tl 
ances of the two filaments; if this ratio is the crite 


changes in temperature of the entire assembly \ 


sult Kester engineers. These experienced men know solder %45, some heat escapes by conduction along the supporting 
wires, some by radiation, some by convection, and some j 
carried out by the warmed gas if it is allowed to flo 
through the instrument. In order to minimize the 


@ Numerous types of Kester flux-filled solders are available | gives the methods its greatest sensitivity and accuracy, in 
struments for precise measurements by thermosensitive ele- 


ments usually employ straight filaments stretched concen- 


folds, and motor efficiency is evaluated by similar measure- 
and controlled by instruments employing the principle. 


\ KESTER S¢ SOLDER y, balloon fabric, and in large airships containing a number 
of gas-cells within an outer envelope, automatic alarn 


In the foregoing paragraphs the thermal cond 
of the gas was the measurement criterion and vari: 


all factors other than gas velocity are held const: 


(155) O, E. Patton. Aircraft Instruments, Chapter Van 
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cee if "8 Bproducts of “MERIT” are passing the test 
ve. At thaieriT has established its ability to pro- 
20 Nit, thdlllMduce in quantity and deliver promptly— 
ransformers * Coils © Reactors ¢ Electrical Wind- 
- 5s of All Types for Radio, Radar and Electronic 
f pplications 
= ‘oday these dependable MERIT precision 
parts are secret weapons; tomorrow when 
hey can be shown in detail as MERIT stand- 
al d products you will want them in solving 
J he problems of a new electronic era. ~~ 
Illustrated: High Voltage Transformers 
4.2123 (small) and A-2124. Designed for =_ ilne 
high altitudes. Oil-filled and Hermetic C » 
sealed. “ aT an? 
oeeee =MERIT COIL & TRANSFORMER CORP. 
' the resist TING. acre ences e CHICAGO 6, ILL. 
hi th 
sul ting Rad a 
ind some j fl a 
red to floy 
thesé othe 
path which : 
curacy, ine as 
nsitive ele-i™ A ~ 
ed concen- j : 
tubes aril with SEALED PRECISION 
1e conduct-# | 
Bh din aks» 
3 inch; and VOLTMETER MULTIPLIERS 
ansfer and , a 
s the man- A 
y either to 
1intain the 
yr compare 
atermining 
pressures, oo : 
“AKe Mall Mihhen "that day” arrives, 1 R C will be able to supply not only volt- 
* Measure-MiMeter multipliers but all types of resistances, to meet industry's 
measured ace-time needs. 


al 


e, 156M There will be no lag because of recon- gud (OR Peas, 

s leaks in sion. Instead, the quantities of resistors AY 44, 
ing turned out for the Armed Services 
n be immediately diverted to civilian 
bods channels at prices consistent with 
mass production methods now in effect. 
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mee ='NTERNATIONAL RESISTANCE CO. 
filament, 401 N. BROAD ST., PHILADELPHIA 8, PA. 


IRC makes more types of resistance units, in more shapes, for 


Mere Gpplications, than any other manufacturer in the world. 









The 


Gest EQUIPMENT 


NEEDS THE 


Lest COMPONENTS 


HF you are designing new and better equip- 
ment for present or post-war applications, 
no doubt you will want to incorporate the 
best components available, If, among these 
components, you require relays, remember 
Cook “Extra-ordinary” Relays, designed by 
discerning engineers - built by craftsmen. 


Here are a few features of Cook Relays- 

+ Carefully designed to the high 
standards of Cook engineering. 

¢ Tooled and fabricated completely 
under one roof. 

H | « Careful selection of materials 
tested in our metallurgical laboratory. 

¢ Precision manufactured with 
modern equipment in a model plant: 

« Assembled and tested with exacting 
care by skilled workers. 

+ Efficiency for quantity production. 


Cook Relays are used in the most 
critical equipment supplied to our 
armed forces. With this background, 
Cook Relays are truly worthy of consid- 
eration for your finest equipment. 

















Illustrated above is the Cook Type 113 Relay. 
This is an A.C. relay with a single pile-up, 
laminated core, heavy Oilite bearing yoke, 
special silicon steel armature and heel piece, 
and plug-in base. Springs are of nickel silver 


with bakelite insulators baked at 150° for 


100 hours. 


THERE 1S A COOK FIELD ENGINEER LOCATED 
NEAR YOU TO ASSIST WITH YOUR PROBLEM 




















2700 SOUTHPORT AVENUE - CHICAGO 14, ILLINOIS 
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and we then have the resistance-type hot-wire a; 
many forms of which (with single or multipk 
are successfully used—either in conduits or in t] 
mosphere. 

_ How to Pe installing — a or egpreny in a bein Open at | th ends, 
=e. d so mounting that tube as to permit air he: by the 
“Ase ‘6 ” filament to flow through it, the velocity of the a W will 
= FIGHT BULLS depend upon the inclination of the tube, and thé tance 
a of the filament can therefore be used as a crit of in 
‘ie Zl f clination. 157 

that come rom A useful extension of this temperature-sensiti 

° | principle is applied to acoustic measurements; o 
careless counting | used is shown as Fig. 70A. The instrument is ea 


wire microphone, and employs a resonating chai 
neck of which is placed the grid or filament. Acoust 


neter,* 
ments) 
Den at- 


| | an 
* PUT _ 
- MBER if c i 
Fit AMEN 
2 ee | 7” Il 

















j nts and 

i relies On miscou : 

here roduction pie! ; 

Ri ai Cpls are bound to pre vm nie 
i up production schedules... until mistake 


-the-minute operating 
made impossible by hen machines and of the frequency to which the resonator is tuned pro 
our war-procuen 
reccrds. So fit y 


: | duce a vibratory movement of the air through th: oa ‘ 

ing Devices .-- ( é ator | the neck 0 

vee a improve | the resonator, and the cooling effect of this moving air wil] 
: es and over-ruris.- - be in proportion to its velocity.158 
avoid delays, horns dination toward final as- | sted 
interdepartmental co-oraina work count to The principle is also applied to the measurement of eartl 
sembly. See how you can pace" Root. Write | movements or other vibrations; a form used for such meas 
© ° * e er- ° . | 
counting on Ve 

the utmost... by 


processes with 


urements is shown in Fig. 70B. In this pick-up a flexib] 
DER-ROOT diaphragm carrying a mass is the moving element; it 
VEE inertia maintains its position rélatively stationary compared 
INCORPORATED to the case surrounding it. Through the neck of the case 
HARTFORD, CONN: in which the heated filament is placed, the air is forced af 

a rate proportional to the velocity of the movement.!59 

Other forms have been developed which are ca} 
measuring mechanical movements directly; like 
ready described they depend upon the transfer 
from a filament to the atmosphere or to some other ele- 
ment, One such is the Shakespear hot-wire micrometer, |"! 
This instrument usually employs four helical coils of fing 
wire, connected electrically to form a complete Wheatstone 
bridge circuit, and arranged mechanically so that the move 
ment being measured increases the length of two of the 
coils and decreases the length of the other two. The ratd 
of heat loss from such a coil depends 
upon its effective area; it increases 
as the length of the coil (and the 
spacing of the adjacent turns) in- 
creases. The instrument, drawn i 
Fig. 71, can provide a magnificatior 
as great as 1,000, indicating on 

Fic. robust pointer-type instrument. 

In this instrument, the heat lost by the helical filaments 
is conducted through the confined air to the meta! enclos- 
ure, and there dissipated to the outside air; to facil 
«stead your procerement job is done! this heat transfer the interior surfaces are blackened. 
You save time, eemper, worry. For to- The instrument has been used for the measure!) ent of 
day's largest and most complete stocks are ‘3 a strains for movements of various kinds. One interes 
cniadeamenend idhe cide ane sedi... er | installation was in the British rigid airship R-101: instr 
over 10,000 electronic and radio items ! | *The other type of hot-wire anemometer or flowmete: 

.- ready for rush delivery. What’s more, 'd one in which the temperature of the filament (and hence 
our close contact with leading manu- Atty ‘ i resistance) is kept constant by varying the heating c' 
facturers assures latest supply data. —— the flow (and metre the cooling-rate) varies. A wattr 

Ps rn - 4 properly-applied ammeter) then serves to indicate or 1 
This complete service simplifies and ¢.4 45,1 odey's | was flow-rate. 

Speeds procurement. Most Complete (157) P. A. Borden. Electrical Measurement of Phys 
Write, Wire, or Phone Haymarket 6800 BUYING GUIDE ues. Transactions American Instiiute of Electrical Engin: 


| 44, 1925, pages 238-263. 
ALLIED RADIO CORPORATION Bee j<sctp eee a erap pail 
833 W. Jackson, Dept. 28-J-4, Chicago 7, Ill. oe . © tucker and I, fT, Paris. A Selective 
| ag oa pig a ees ee. Al * Microphone. Philosophical Transactions of the Royal Soci 
Over 10,000 Items odien | don), A, Vol, 221, 1920-1921, pages 389-430. 
ri a aye 59 A. B. B. Edge an szaby. Principles and ctice 
Condensers Resistors Switches (159) in BB. I dg« and T. H. Laby. Principles and I'ra vit 
mr pe ahemabads Seehate DIO - of Geophysical Prospecting. Chapter 5. Cambridge Universit 
. Press, 1931. 360 pages. 
Photo Cells Rectifiers Receivers rth 


, (160) E. B. Moss. Shakespear Hot-wire Micrometer. our 
Public Address Test Equip. Speakers of Scientific Instruments (London), Vol. 7, 1930, pages 3{3-3%. 
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moctic Goll now made certain and accurate with the help of 


; WAPPLER 
INDUSTRIAL TELESCOPES 


|y fe “Precision Instruments for 
White “ the Exacting Inspection of 


- ee Gua Eechlet: Internal Surfaces.” 


in i * Z For prompt action and our recom- 

Ing alr wilf CaM, mendations, include drawing of 

~ = part to be inspected, or preferably 
f eart a, the part itself. 

such meas 

p a flexiblg Industrial Division 


om AMERICAN CYSTOSCOPE MAKERS, Inc. 


7 Compare FREDERICK C. WAPPLER, Pres. 
f the case 1241 Lafayette Ave (Bronx) New York, WS.A. 
s forced af 
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Meme PRACTICAL CO, INDICATOR 


the move 
wo of the 


Apne MAKES ACCURATE 
oe Mery FLUE GAS TESTS 


turns) } 
drawn in 
ynification 
ting ona 
ment. 





hiaments 
tal encl COz analysis of the flue gases is 
the only method available for de- 
termining the percentage of fuel 
wasted up the stack. The conven- 
ient FYRITE CO, Indicatormakes 
accurate flue gas tests easy— 
quickly pointing the way to ad- 
justments and repairs necessary 
to secure efficient fuel utilization. 
The FYRITE requires no skill or 
technical knowledge; is simple 
and rugged; has novalves,clamps, 
\ ? or leveling bottle; no glass parts 
anneal aa a or batteries. It is widely used as a 
practical aid to save fuel, stretch 
$] -5O comp ete steaming capacity, and reduce 


wit ous : 
TYPE FLUR Finnen furnace maintenance. 


For particulars about the FYRITE 
| J BACHARACH COz2 Indicator write for Bulletin 341. 
Industrial Instrument Co. OXYGEN INDICATOR 
7000 BENNETT ST designed on same principle 


. : : available soon. 
39 PITSBURGH, PA Ask for intormation. 
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AMERICA’S “TOPS” 


IN TIME SWITCH | 


- an accurate, durable, sclf-lubricating 
time switch for controlling stokers, oil 
burners, blowers, pumps, valves, air con- 


ditioning, etc. . . . for only $13.00 list. 











Mr. **Tops,’’ the JUST TWO EX: 
Paragon symbol 


of top quality POSED GEARS. Al! 


others constantly lu- 





bricated because they 
operate in a sealed 


oil bath. 


DUST PROOF. Be- 
cause of the sealed-in 
features, dust has no 
effect upon the oper- 


ation. 


SLOW SPEED 
MOTOR. The first 
and only low priced 
Time Switch to be timed and 
operated by slow speed (450 
R. P. M.) industrial type, self- 


starting synchronous motors. 


SNAP ACTION SWITCH. Fast 
snap action for both ON and 
OFF. Contacts, heavy pure sil- 
ver buttons. Switch blades, high 
tensile bronze of proper size and 
thickness to provide ample car- 
rying capacity for 30 ampere 


loads. 


FOR LOW TEMPERATURE. Guaranteed to operate success- 


fully at temperatures as low as 20 degrees below zero. 


SELECTION OF SWITCHES. Switches available: single pole single 


throw, double pole single throw or single pole double throw. 


Send for complete engineering bulletin. Paragon manufactures a 
wide range of industrial timers, time delay relays, panel boards and 


other electrical equipment. 


PARAGON ELECTRIC COMPANY 


35 WEST VAN BUREN STREET 
CHICAGO 5, ILLINOIS 


Paragon Chicas 


SINCE .1905 
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BUILDE 
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ments were installed to measure stresses in the 
dirigible and in other parts, and to measure 
the tension in the mooring cables,161 








Another form of hot-wire instrument has bee ctively 
applied to the amplification of the signals 1 | aa 
submarine telegraph cables. The extremely w: irrents 


transmitted over the cable are passed through nsiti 
pointer-type galvanometer, to the pointer of 





tached a fine platinum filament. This filament etched 
between two stationary filaments, each one clos: acent 
to half the movable filament. The plan of the insi. ment jg 
shown in Fig. 72. Either the central moving fila: or the 
Pere two outer stationary imentd 

- “th may be heated. As thi ts 

are moved nearer to « ther 

y heat is transferred mo a} ily 

j- » & \ from one to the othe: us if 
~ Supporrs’ “ENTS © ~~ the filaments are connected jp J 
Wheatstone bridge cir: eir 


6.79 change in resistance 
duce a change in the out 
rent. The current output is sufficient to operate a record. 


ing device, and its response is rapid enough to follow the 
signals carried by the telegraph cable.16? In this applica. 
tion, the instrument is usually known as the Heurtley hot. 
wire magnifier. It has the distinction of being one of the 


few devices which can be successfully attached to the 
pointer of a sensitive galvanometer. 


The same general principles must be fulfilled with all 
devices employing the principle of heat transfer to or from 
a thermosensitive resistance element. Since the change in 
resistance of the element occurs as a result of a changed 
in its temperature, the design of the assembly must be such 
as to eliminate or minimize errors from changes in the 
temperature of the surroundings. Satisfactory accomplish 


ment of this requires consideration of many fact 
Errors caused by thermal instability—change i1 ners 


ature of the sensitive element from causes other than the 
unknown phenomenon being measured—may be reduced 
to a negligible figure by incorporating all four arms of the 
Wheatstone bridge circuit in the gaging element itself. 0r, 
if a single filamentary resistance is exposed to the varyir 
temperature, another may be used as the reference element; 


the third and fourth arms of the bridge may then be made 
of material having a thermal coefficient so low as to make 
them unaffected by ordinary temperature changes 

It is ordinarily more accurate to measure the current 
required to maintain the filament temperature and resis 
tance constant than to measure the change in resistance. 
But if only one filament can be installed, so that no refer- 
ence element is available, no correction for ambient ten- 
perature changes is possible. Accuracy then is made highest 
by employing as high as possiblé filament temperatures, 
and a Kelvin bridge circuit to measure the filament resis- 
tance, This circuit, as well as others, will be described in 
the appropriate section. 

The material of which the filamentary resistance elements 
are made must likewise fulfill certain requirements. [t must 
have a high thermal coefficient of resistance (both sens 
tivity and accuracy are affected by this characteristic) and 
it is desirable that it also have a high resistivity; it wil 
then require a smaller current for heating purposes. !t 
must be ductile, since it is used in the form of fine wire: 
and it must be non-corrodible and non-oxidizable, since 
is maintained in air for long periods of time at elevated 
temperatures. 

The history of the method indicates that the best results 
have been obtained with platinum filaments (tungsten, 
though more difficult to fabricate, is likewise satisfactory) 
and with operating temperatures of about 200°C. Highe! 
operating temperatures increase the sensitivity, 1 de 
crease errors from ambient temperature changes, bu 


(161) Anon. The Shakespear Hot-wire Micrometer on t 
Engineering (London), Vol. 129, May 2, 1930, pages 584 

(162) Harold Pender and Knox MclIlwain, Electric 
neers’ Handbook: Electric Communication and Electronics 
11. John Wiley and Sons, 1941. 
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DIAL TEST INDICATOR 





... its the HUMIDITY 










u Everybody talked about it this Summer, but if you're 
re ein the Air Conditioning Industry, the Refrigeration 
pros Industry, or the Textile Industry, you have to DO 

| oP something about it—all year ‘round. 
iis ancl PRECISION" HYGROMETERS and SLING PSY- 
surtley hot CHROMETERS will tell you what you want to know 
“a 24 rm about humidity— quickly and accurately. Write for 
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Specially suited for surface investigations 
of all metal and metal-like masses. 






Does not mar finished surfaces. Suitable 
for plastics and glazes, lacquers, varnishes 






is well as metals. 
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THE R. Y. FERNER CO. B.C. AMES CoO. 
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... OF LABORATORY 
ACCURACY 


Where problems are encountered in 
maintaining, checking or controlling 
vital heating or cooling operations, H-B Thermome- 
ters provide an effective solution. These time-proved 
instruments are precision engineered to meet the 
toughest industrial needs for accuracy, endurance 
and trouble-free operation. Being highly sensitive 
to temperature change, H-B Thermometers help make 
production operations temperature-perfect. For in- 
formation and prices, write for Bulletin 3 — H-B 
Instrument Company, 2525 No. Broad Street, 
Philadelphia 32, Pa. 


H DOUBLE B 
DIAMOND 


THERMOMETERS + THERMOSTATS + RELAYS 
THERMO-REGULATORS + HYDROMETERS 

















IN BUSINESS, r00, \ 
LOST MINUTES 
CAN LOSE BATTLES! 
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SAVE TIME 


WITH 


EXECUTONE tresy 


EXECUTONE gives you split-second, voice-to-voice contact with 
any or all of your employees. 

EXECUTONE helps eliminate time-wasting ‘‘call backs” and 
busy’ signals .. . frees your switchboard for ‘‘outside’’ calls. 
EXECUTONE enables you to hold an “‘office conference” simply 
by pressing a button and talking. .. Not a moment’s delay! 
Not a person leaves his desk! 









EXECUTONE helps you get the answers to important questions 
promptly! Steps up the efhciency of your whole organization. 


Selected by the U.S. Navy for many of our fighting ships! 


$4 45 O forcomplete 2-station systems. Add- 


ed stations at small additional cost. 








SEND FOR FREE BOOKLET TODAY! 


Poo 
J 


EXECUTONE, Inc., 415 Lexington | 
Ave., New York 17, N. Y. | 


Please send me your Free Booklet ‘'L-8’’ | 


Cn ecidoTie lon Solving Communication Problems. 
ONL. 







INTER-COMMUNICATION | | 
SYSTEMS j apoesss ...------------------- | 
Service in principal cities U eT 1 


For the Future of Your Company and Your Employees BUY WAR BONDS 
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duce other difficulties which counteract these 

In some applications, however, temperatures 

1000°C. have been satisfactorily used. 
Modifications of the method have also been 










































wherein the resistance elements are immersed j 7 
the rate of cooling is of course much greater whe 
the unit is surrounded by air. Protective waterp: sleeye 
or coatings are used to keep the resistance wire m being 
damaged by exposure to the liquid. Such units mos# 
often employed to detect the presence of a liquid, or t 


measure its depth in terms of that portion of a long regis 
tance element which is actually immersed. 











Thermal elements have in operation several disadyay 
tages; they are less robust and less accurate in use tha 
others, and they have inevitably a time-lag in their oper, 
tion. Their upper limit of frequency response depends Upor 
the thermal capacity of the element; seldom is it high we 
than a few hundred cycles per second. They have, however ee 
the advantages of simplicity of construction and of operg 
tion, and they require no amplification. For measurement 
of density, pressure and composition of gases they ay 
unequalled; for measurement of velocity of gases they ar 
likewise invaluable. No other gage is available ch cal 
be installed to measure the velocities of air in small typ 
bulent patterns. ci 

Special-purpose devices of this sort are widely used foq 
gas-metering and similar applications. No detailed descrip d 
tions will be given here; they are fully described in thd 


literature. 
To be cont nued . 
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Electron Tube Principles 
Continued from page 533 
through the wires of the screen wires do so with a velocity 
corresponding essentially to the screen potential. 

Fig. 164 shows the structure of a typical beam power 
tube, i.e., that of the 6L6. This shows how the electrons 
are confined to beams. The screen and the grid are spiral 
wires wound so that each turn of the screen is shaded from 
the cathode by a grid turn. This alignment of the screen 
and grid causes the electrons to travel in sheets or beams 














_ SJ 


BEAM-FORMING 
PLATE 
CATHODE ~__ 


GRID 
SCREEN 











Fig. 164. Structure of a typical beam power tube, i.e., that of 
the 6L6. 


between the turns of the screen so that very few of them 
flow to the screen. 

In Fig. 164 the beam condition illustrated is that for 4 
plate potential less than the screen potential. Th« high- 
density space-charge region is indicated by the density 
the dashed lines representing the electron paths. Note that 
the edges of the beam-forming plates coincide with the 
dashed portion of the beam and thus extend the space 
charge potential region beyond the beam boundares © 
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EDE 
INDICATOR SNAP GAGE 
with-Retractable Anvil] —_No lost motion. Move- 


ment of contact is 


Po aa wove for Size transferred direct to 
Lost Motion — ®#s* 


The Model 1330 P-100 has many advantages — The 
retractable anvil makes it easier to apply, and it elimi- 
nates all excuses for marring the surface of highly finished 
workpieces. It is easily adjusted to any dimension within 
one inch and locked in place. There is no lost motion. The 
movement of the sensitive contact is transferred directly 
without error to the Dial Indicator. The weight of the Gage 
and the inspector's hand rests upon the fixed or reference 
contact. It is thin: only %” It is small; not over 6” at the 
longest point. It is light; weighs only 15 ozs. It reads in 
tenths (.0001””). Contacts are hard wearing Norbide (Made 
by Norton Co.) For more details concerning this modern 
snap gage write 


FEDERAL PRODUCTS CORPORATION 


31144 EDOY STREET PROVIDENCE 1,8.1. 


* * * * * | lappa ay * * * * * 


PRECISItON MEASURING INSTRUMENTS 




















POURING OUT 
O Sasiad STAGES ~ 14 4 


Do you know the CO, content of your 
flues? Do you know the facts about draft? 
Why not find out? That's easy with a 
Hays Combustion Test Set—it tells you 
the whole story in a jiffy; may easily 
save many times its modest cost by 
immediate fuel sav- 
ings and vastly in- 
creased efficiency. 
It's a practical com- 
bination of the Hays 
Gas Analyzer—the 
fastest known—and 
the Hays Pointer 
Draft Gage — the 
pioneer dry type 
gage. 









HAYS 


Loraustion 
TEST se 






Send tor the new booklet, 
“The ABC of CO»o”’—costs 
nothing, worth reading. 





“THOSE DOLLARS @& 
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Presenting the Famous NII ES UN 1D) 
AIR CLAMP 
A, 


For 
; | Greater Drill Press 













Prompt 
Sipuent? 

































HEREVER a drill comes down, 
something must hold the work. 
Wherever a drilling-jig is required, Air- 
Clamp will simplify it. Wherever speed 
is desired, Air-Clamp will produce it. 
Air-Clamp holds with relentless pressure ; 
it is undisturbed by size variations (such 
as in castings), it scoffs at vibration 
(how many drills have been broken due 
to faulty hold-downs?), chatter, snag- 
ging. Air-Clamp holds work of any size or shape in any position, 
at any angle. Can pay for itself on a single fixture; saves its costs 
on a few days’ drill-press output. Reduces operator faitgue. Saves 
hours and dollars in drafting-room, jig department, tool room 
and production line. Air-Clamp fits any drill-press having a 
cylindrical column. Special fixtures for Tee-slotted tables, light 
milling work, etc. Hand and/or foot control. Shipped on approval 
to responsible concerns. Write for new Air Power Catalog. 


MEAD 
SPECIALTIES 
COMPANY 


15 SO. MARKET STREET 
DEPT. 94-JA ® CHICAGO 6, U.S.A. 



























































WAYS TO SAVE A 
TIME & MONEY! | 


with the 
Mead Indiushial 
Burriing Machine 
























FOR PLASTIC—WOOD—METAL 









New circular explains, illustrates 18 ways in which the Mead 
Industrial Burring Machine saves time and money—also con- 
tains special Grit Guide. Every industrial plant needs this 
‘Jack-Of-All-Trades” machine. Your burring can be done in 
“free time”—install these machines by every machine tool which 
leaves burrs. Grinds, finishes both outside and inside cutout 
openings. Immediate delivery in most cases. Write for the in- 
formative Money-Saving circular now. 


MEAD SPECIALTIES COMPANY 


15 SO. MARKET ST. Dept. 94-II, CHICAGO 6, ILL. 
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ptvoid Hidden Daugers 


OF PRESENT AND POST-WAR MATERIALS 


@ Expensive mistakes 
can be eliminated by a 
Taber Abraser which 
tests wear quality of 
surface finishes and 
fabrics. 

The scientific wear ac- 
tion by “Calibrase” 
wheels is recorded as 

“wear cycles” that are to- 

talled on built-in cycle 

counter. 


Learn how to guard against com- 
laints and rejections by writing for 
Bulletin 4012 NOW. 


TABER INSTRUMENT CORP. 


> 111 IS’ GOUNDRY ST., NO. TONAWANDA, N.Y, 








FR Designers and Builders of Precision 
and Scientific Apparatus 






ACCURATE LIQUID LEVEL INFORMATION 
AT A GLANCE, WHEN YOU WANT /T- | 


mR; ll 
a ai 








LIQUIDOMETER Zé Gaupe 


“THEYRE ALWAYS DEPENDABLE 


100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 

Models for either remote or direct readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 

Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 


| 
} 


Write for complete details 


THE L QUIDOMETER reve) 1 


36-27 SKILLMAN AVE LONG ISLAND CITY, N. Y 
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prevent stray secondary electrons from rety, 








screen outside the beam. The flattened cath Br 
much more uniform and larger effective area | a ton 
cathode. _ 

So much for the beam power tube at this pont. It w 
introduced here because it is a special type of ; todo », 
should be listed as a separate class in any . sificats 
of tubes. _ 

There are other types of tubes used in ult: highs, 
quency work, very complex in their workings, . hich wi 
not be discussed at this point. These few exaiples yj 
serve to show that an almost endless variety of com) 
nations is possible and that as the need for ot o; comb 
nations of functions arises, new tubes can be di sed 

Tubes are also classified regards their cha teristig 
There are, for example, sharp-cut-off and varia)! c-my r 
types. In the sharp-cut-off type of tube, the a: ficatig 
factor* is practically constant regardless of the crid pia 
while in the variable-mu type the amplification decreas 
as the negative bias is increased. 

The principal point I want to emphasize in this art 
is that the complexity inherent in modern tube data neem EVEI 
not cause discouragement to the beginner in electron ty} 
work. For most industrial applications only a few simph ore 
types are used and they are involved in relatively simp] teste 

to re 
VACUUM @) t=} (2 
DIODE DUPLEX DIODE =‘ TRIODE TE TROOE NTOOE 
GAS GO 
FILLED bs 
OIODE DUPLEX DIODE TRIODE 
HIGH =) G , 
VACUUM 
TWIN DUPLEX DIODE 
TRIODE TRIODE 





Fig. 165. The most commonly used electron tubes 





circuits. The types of tubes indicated in Fig. 165 area 
that the average industrial user need be concerned wi 
and some of these will find application only rarely. 0 
should, however, be familiar with different tube types anf 
their characteristics and one should study the tube dat 
from time to time as they are released. For genera! infor 
mation, the Radio Corporation of America publishes a tu 
manual which sells at a low price and presents up-to-dat 
data on the most commonly used tubes. A great amount @ 
information is available in various handbooks, and a deze 
or more good books are available which deal with tube 
in various ways. No attempt will be made in this serie 
to present detailed data on tube characteristics as tha 
is all easily available elsewhere. 









































To be continue 





*The amplification factor of a tube is the measure of the am 
plification of which a tube is capable. It is designated by t 
Greek letter mu () and is expressed as the ratio of plate voltag¢ 
change required for a given change in plate current, to the gri 
voltage change necessary to produce the same change in plat 
current, 

















Wright Aeronautical Nitriding Furnaces 


By J. A. SCHNEIDER, Application Engineer, Westin ghou 
Electric & Mfg. Co., Cincinnati, Ohio 
















LARGE nitriding furnace installation (believe! to ® 
the largest in the U. S.) recently made at the Oho 
plant of Wright Aeronautical Corp. consists of 58 Bell typ 





furnaces used for nitriding aircraft engine cylinders and 
internal gears. This new type nitriding furnace has reduce 
the ammonia consumption by over 50%. Furthermore, ™ 
uniformity of hardness and case depth is exceptionally clos. 
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EVERY DAY we are shipping these precision pres- 
wre gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 
ila I Gensco nts 


16” Dial 
Re csincrcicn nin cane 


N COLLABORATION WITH THE A. H. EMERY COMPANY 
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nated by th achieved in Silver Kings positive, effort- 

plate voltag¢ less action that is entirely new in me- 

t, to the en chanical counters. 

aliens One piece Bakelite number wheels are 
80% lighter . . . Unbreakable plastic win- 
dows, streamlined to avoid shadows .. . 

x All steel housings . . . Only one screw in 

*urnaces entire assembly .. . are typical of many 

ee special features that contribute to de- 

estinghous a pendability and long wear life beyond 

D se calculation. 

lieved to be Send for Before you buy counters, see a Silver 

at the OhiofComplete Catalog. King. Prompt delivery. 

8 Bell type Y) 

linders and f ‘ Q ; ( 

a. vedas roc uction trument mpany 

Seeore, 702 W. JACKSON BLVD CHICAGO, ILL. 

re, UGH ee - ap OS oe 
nally close. shi uf@eturers of Counting, Timing’and Record g Devices 











Why These Basic 
Principles of Micro Switch 


Design Assure You .. 


© Longer switch life than you will ever need 
Absolutely precise and accurate repeat operation 
¢ 40 grams contact pressure—lightning-fast contact acta 


The Micro Switch design incorporates features that provide desirable 
performance characteristics not generally found in snap-action 
switches ... The heat-treated beryllium-copper spring bends iin the 
game direction as the operating plunger—no reverse bends—no 
“pilcan” action... gives longer switch life—accurate repeat action 
—increased contact pressure—lightning-fast action—millions of 
Operations On minute movement and force differentials. It is the 
choice of design engineers for all types of sensitive instruments. 





cial shape of these grooves, which 
reduces friction to a minimum. 


Stationary EEE 


6c a ee Sa 
“a ve Si 


contact is 
a flat inlay 





: e of 99.95 % 

Sn % 2 ~ 2g ee fine silver. 

The beryllium-copper spring is made This con- 
in one piece. It is gauged to anaccu- struction 
rate .008 5” thickness; hashighresist- assures 


ample over-load capacity and maxi- 


ance to fatigue. Ends of compres- joa 
mum heat dissipation. 


sion members are finished to provide 
an extremely low friction bearing. 
Contact end of the spring is fitted 
with a riveted radius type contact 


Operating 
plunger is a 


of 99.95 % fine silver. It moves at a a oe 4 

speed of 3/1000ths to 5/1000ths Stainces’ sine! 

of a second with a rolling action PP! ‘™ : 
in an accurately 


and extremely high pressure. ashi aut 


shaped Bakelite 
head. Provides long over-surface 
path to live parts, thus insuring free- 
dom from electrical leakage. Plunget 
head cannot rotate within the hous’ 
ing, insuring against any variatios 
in point of operation. 





Short spring 
members piv- 
ot in patented 
V-grooves of 
this sturdy 
brass anchor. 
Note the spe- 


Hf you would like tc know more about the 
Micro Switch, send for the two Handbook- 
Catalogs illustrated here—No. 60, which 
covers Micro Switches in general; and No. 
70 which deals with specific Micro Switches 
for use in aircraft. 


© 1942 





Micro Switch is a trade name indicating manufacture by Micre Switch Corporation 


MICRO (¥&, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 E. Ohio St., Chicago «11 Park Place, New York City 
Sales and Engineering Offices: Boston + Hartford » Los Angeles 
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Positive. 


Repeat 
Readings 


ie wide sal Made in 4 Sizes 


Complete elimination of friction, lag, and back- o” yoo" 4000 


lash insures positive, dependable, repeat read- 


Write for Circular—tI 











“Instrumentation Comes of Age” 
(Continued from page 525) 
neering school course of study, or its 
equivalent in training or experience, sub- 

ject to the approval of the lecturer, 

The course is given in the form of lec- 
tures with class discussion and class prob- 
lems in the design and calculation of instru- 
ment components. Outline: Introduction ; 
Theory of instruments; Geometric design ; 
Vibration effects, damping; Springs, me- 
chanical movements; Bearings and jewels, 
lubrication ; Electromagnets, solenoids, per- 
manent magnets; Relays, interval timers, 
contact materials; Temperature compensa- 
tion; Materials used in instruments; Elec- 
trical components; Photocells, v-t. ampli- 
fiers; Fractional h-p. motors, motor con- 
trols ; Optical components of instruments. 

a > * 

A two-evening-a-week course in Elec- 
tronic Control is being given by the School 
of Engineering, George Washington Univer- 
sity, Washington, D.C, It began on Sept. 4 
and will end Dec. 15. Conducted by R. C. 
Darnell, it is a general descriptive course 
in the principles and applications of elec- 
tronic devices in industry; and is intended 
for service and maintenance engineers and 
others designing or using electronic equip- 
ment as required for the war effort. 

This is an ESMWT course sponsored by 
the U. S. Office of Education, tuition free 
to qualified students: two years of an engi- 
neering school course of study and an ele- 
mentary radio course, or their equivalent 
in training or experience, subject to the 
approval of the lecturer. 


. * 


a 
University of Pittsburgh 
A booklet entitled “Graduate Work in 
Industry” deseribes courses for 1944-45 
arranged by the University with affiliated 
companies. These courses carry credits, but 
candidates must supplement them with 
campus instruction under the _ resident 


Page 558—-Instruments—Vol. 17 






Dependable 


ings. Pointer responds instantly to the slightest 
movement of measuring tip; no swinging past 
true reading, no waiting for pointer to come to 
rest. No lights or electromagnets, no warm-up 
period required. No electrical connections, can Und etth- shee tallies siti tex Sei aatiines ox 4 


be readily moved to different locations. GRAD- rect drive through gearing from adjustment screws 


UATED: .0001” to .00001”"; .001 mm to .0002 mm. Quick reading, trouble-free, accurate, dependable 


SWEDISH GAGE CO. OF AMERICA 


8900 ALPINE AVE.. DETROIT 4, MICH. 


z 
>. 
a 





BE MSENSD SNCS a€ 




















eo t? 


The PRODUCTIMETER 
That Records in DECIMALS 


Model 5-SMIB-5, illustrated above, built especially by | 
Durant for Flush Mounting on Panels or Control Desks. 


Ideal for design in machines...can be calibrated to read § 
in decimals of 10ths, 100ths, 1000ths, 10,000ths inches 













indicate setting of rolls, dies, rams or shears. 


WRITE FOR COMPLETE DETAILS. SEND YOUR COUNTING 
ENGINEERING PROBLEMS TO US. 


DURANT MANUFACTURING COMPANY 


1914 N. Buffum Street PRODUECTIMETERS 194 Eddy Street 


SPEEDOMETERS OF INDUSTAY Providence, R. | 


lie ee eee eee eee ee Oe ek Ww oe em we me me eS 











Milwaukee, Wis 





~ 





faculty. Fall semester starts Monday, Sept. Washington, D. C., began on Sept. 


25. Registration, Sept. 21-23 (phone for de- will end on Dec. 17. Conducted R. ¢ 
tails if interested). Some of the courses of Darnell, this is an ESMWT co Or 
interest to Instruments readers are: sored by the U. S. Office of Ed 


Ext. 241, 242. Process Engineering In- is designed for engineers, phy ts anda 


strumentation. A comprehensive course in technicians using or requiring iowledg 
the theory and application of basic instru- Of electronic instruments, in connection with 
mentation control to chemical processes. War activities. Prerequisite: College caleu 


The instrument mechanisms, pneumatic, Jus and physics. 
hydraulic, and electrical will be considered ° ? i 


during the first semester. This will be fol- Instrument Course Reopened 

lowed by the applications of the various 

types of commercial units to industrial By Brown 

practice. First and second semesters. Two > > 9 ect of th 

credits each semester. Tuition $20 a semes- Phe gon bare rt ea tonal 

ter. Thursdays, 7:00 to 9:00 p.m., Westing- ee ee ee 
: : and repair courses of the training school 





house Educational Center, Wilkinsburg. - : ‘ 
? ow: oe he Brown Instrument Co., will start Septem 
E 105, 106. Treatment of Eaperimental per 25. The classes this fall. according t 
Data, (Recommended as a possible tool of Parl M. Robinson, manager of e co 
research.) Three credits each semester. pany’s service division, will be attended t 





Tuesdays, 7:00 to 10:00, Thaw Hall. the largest extent by personnel from cust 

E 187, 138. Industrial Spectroscopy. Four mer plants. The course will continue unt 
credits each semester. Mondays 6:05 to and including December 22. 

11:00 p.m. Thaw Hall. 7 * * 

E 245. Incandescent Radiation and High- : . . 
temperature Measurements. First semester Westinghouse Electrox ~ 
only. Three credits. (By appointment.) Course Made Available 

W 290, 291. The Conduction of Electricity PITTSBURGH, Sept. 1.— Con: 


ro € U y ses. y -redits . lee 
a h ee a ee ee a ia et sound slide films, lesson books, q books 
act §s s . esaays > Y, 2S - “ ’ » ten 
nb estins- and an instructor’s manual, a new ten- 



















house Educational Center, Wilkinsburg. training course on basic principles 
W 271. Dynamics and Vibration. plications of electronics in industry 
E161, 162. Fluid Mechanics. been prepared by Westinghouse. ‘ 
BE 121, Time Study. designed for Westinghouse employes, 
BE 122. Motion Study. material has been made available to ot! 
1.8. 151. Methods Engineering. at reproduction costs because of ! re 
AL 2183, 214. Metallography of Aluminum. quests from groups and individua 
St 107, 108. The Machine Age in Ameri- It is recommended that twe 
can History. be allowed for the full 10-part 
E 138, Petrography. two hours for each part, with cla 
Ps e ° one night each week, thus giv 
members a chance for review an 
: a “ mental reading. 
Catholic Univ ersity Subjects covered by the course are ® 
A one-evening-a-week course on Elec- follows: 
tronic Measuring and Testing Instruments Part I—Electronics and _~ the 

















at the Catholic University of America, (Continued on p 








peeeeeeeeoeoooooeoeooocooseeceseeseseuses 


_. WALPEY... 


CRYSTAL CORPORATION 


Thermometer 
& for ae 


Rugged construc- ‘ U A ra y Z 
tion, high torque 
movement, and 
long mirror scale 


provide for con- 

sistent accuracy in this Alnor portable electric thermom- 
eter. Available in any desired range with a span of 50 deg. F. 
or moré between minus 50 deg. F. and plus 400 deg. F. Also 
with two or more scales, and multi-point instruments. 


peoeee 





Ten types of thermo-bulbs are available for use with 


Alnor thermometers, for use indoors or out, under pres- Supplying the Armed Forces is our job. The follow- 
sure, in moving air, in liquids, and for laboratory use. H . ‘ah . ° 
Other Alnor thermometers include single and multi-point Wi improved high quality products — available 
types up to 14 points for switchboard installation. Write for advanced delivery dates to the instrument man- 
smarts’ sk ra ufacturer, to help facilitate this war effort. 
ILLINOIS TESTING LABORATORIES, INC. 
PANY 420 North La Salle Street @ Babinet Compensators: the device to be used 
ddy Street Chicago 10, Illinois in measuring the quantity and quality of strain 


ence, R. | in glass and for measuring types of polarized 
light. 


® Retardation Plates: thin quartz plates for pro- 
ducing phase differences of the various wave 
lengths of light. 


co Spon 
Education. | 


Lys 


* 
siesta For Gas Density Tests 
anection witl aoe @ Polished Crystals: special quartz crystals for 
ollege caled ; supersonic applications. 
& ee 


eopened ® Bertrand Plate: a split phase quartz plate for 
more accurate determination of plane of the 
optical axis and the x-axis than can be accom- 


plished with a single polariscope. 
GAS GRAVITY BALANCE Look ahead ... but look to VALPEY for 
crystals and specialties in quartz fabrication. 
Gives dependable and accurate results on 
See us first when problems arise in the use of quartz. Our facilities, 


wet gas, dry natural gas and artificial gas. 

995, d Y atu 9g - e d - g ey geared to war, will be equally well geared for peace. Our business 
In determining the specific gravity of gas, se is to apply the correct solution to your problem .. . just send us 
will give results that can be checked within : specifications and requirements. 


3 points in the fourth place. 


Designed for laboratory, plant and field. : .]' 
Write for complete specifications. bas VA ‘ p E 


oh WAP A FRRAA AT SAE J. 
ms . ‘ v ‘ na 4 














THE REFINERY SUPPLY CO. 


te TULSA 3,OKLA. e¢ Ph. 4-8144,L.D. 581 r) ey g » MAS Ss; ; 
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MODEL FS-10: 

1—1000; 100; 25 and 10 kilocycle 
intervals 

2—Ample RF output 

38—Built in modulator, 1000 cycle 
tone 


4—A. crystal stability of at least 
1 cycle per megacycle per de- 








A.C. 


7—Multibrators stable under ex- 
treme line voltage variations 


MODEL FS-11: 
1—Same as the Model FS-10 ex- 





operation. Output unaf- 
fected by line variations 


6—Standard relay rack mounting 


FEOOK! 


PRODUCTION 
STANDARD 


A Complete Secondary Frequency St«;d. 
ard SPECIFICALLY DESIGNED /;., 
routine production line operations 


Prices and literature upon request 


oe. 7 
' 
INDUSTRIES INCORPORATED 





y 

















mall cept for an additional interval 2221 WARWICK AVE. 
gree centigrade as required by YOUR type of . 
Sill. ee Oe 46 0b eon wank? SANTA MONICA e CALIFORNIA 
— | 
C-R.O. AS INDICATOR Caution: If the ENG SPEED is turned too | 


Continued from page 527 


Fig. 11 shows the arrangement of the 
front panel of the instrument and in 
using the instrument the following in- 
structions should be noted: 

External connections: 

All InpuT terminals are on the left hand 
side of front panel. 

All ouTPuUT terminals are on the right 
hand side of front panel. 

Input connections: 

Degree marker voltage (from Sunbury 
“Sweep” Unit) to binding post on top, 
marked DEG and ground GrRD. 


Engine contact to two binding posts 
marked ENG CONT. 

Pick-up voltage to binding posts HIGH 
and GRD. 


Output connections: 

DreG MARK to terminal on back of RCA 
oscillograph. 

SYNCH I to binding post SYNcH (high) on 
RCA oscillograph. 

Syncu II to connection on left side of 
oscillograph case (i.e., to grid of 885 tube). 

OUTPUT HIGH and GRID to RCA oscillo- 
graph VERT HIGH and GRD. 


Adjustments: 

1. Turn PowWeER switch into position ON. 
(This should turn the red control light on.) 

2. For direct diagram turn knob INTE- 
GRATE GAIN as far counter-clockwise as pos- 
sible. (No power is necessary for this case 
and the power switch may be turned off 
when direct diagram is used for long period 
of time.) 


O . : O 
DEG. Of6REE OfG MARK 

O O 
ENG, CONT. TTP sve. 

ow . 

O wre - O 

ENG. CONT. SYNC 
SYNCHR 


INTEGRATE GAIN 


\ig 
\ 4, 


a“ 
‘ 
pene ; - 
g 











GRO @ GRO. 
ty off = we. tte 
we YO 
ZERO ADI. POWER ENG SPEED 
Fig. 11. 


For integration, turn knob INTEGRATE GAIN 
clockwise, first to switch form direction in- 
tegrated diagram and then for increase in 
magnitude of figure. 

3. ENG SPEED, The knob for engine speed 
has four positions; HIGH speed is in the 
clockwise direction. This knob should be in 
one of the two positions for high speed, the 
other ones being for low frequencies only. 









far counterclockwise the figure on t 
lograph may swing vertically. This 
ing may increase rapidly if ENG 
not turned clockwise. 

4. ZERO ADJ. This knob should b« 
as far counterclockwise as possib| 
integration curve does not com: 
zero, turn ZERO ADJ clockwise until 
adjustment is obtained. 

At low frequencies the figure will swing 
vertically if ZERO ADJ is turned too far 
clockwise, indicating over-correction. Be sure 
that ZERO ADJ is always turned counter. 
clockwise when beginning. 


€ oscil. 
Swing- 


SPEED js 


turned 
If the 
back to 
the right 


5. SyNcH. Turn clockwise until figure on 
oscillograph stands still. At end of work, 
turn this knob all the way counterclockwise 
until the switch has turned off the battery 


inside the unit. 

6. DEGREE MARKER. Be sure that this 
knob is always in the extreme counter- 
clockwise position, if full line is desired. 
For degree marks, first turn intensity INT 
on RCA oscillograph counterclockwise until 
diagram just disappears. Then turn bm 
MARK clockwise, until diagram appears as 
dashed line. 

7. SYNCHRONIZER ON RCA OSCILLOGRAPH, 
This SYNCH should be turned to the er- 
treme counterclockwise position. In « 
dashes run along the diagram line, 





ase the 
turn 
until 


this SYNCH in clockwise directior 
dashes stand still. 
Remarks: 


The synchronizer and the degree marker 
are entirely independent from the integrator 
unit. Thus, for use of the direct diagram 
with pick-up wire connected either through 
the integrator (and knob INTEGRATE GAIN Il 








Y Onsteument DIALS AND SCALES 


ee. ee ee 


NAMEPLATES - PANELS exe 


PREMIER METAL ETCHING COMPANY 


LONG ISLAND CITY, N.Y 
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PROMPT PERFORMANCE. 
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THIS NEW BULLETIN GIVES YOU 
THE ANSWERS FOR 
A NUMBER OF INDUSTRIES 


Askonia's Bulletin No. 101 is just off the press... it is written 
for those whose chief concern is the matter of efficiency and 
accuracy in proportioning liquids or gasses .. . it also contains 
an Orifice Sizing Chart which is accurate, fast and easy to use. 
The Askania method of Proportioning Control has proved 
itself in some of the nation’s major industries. You'll be inter- 
ested to see how this method is applicable to proportioning 
problems in the... Cement, Glass, Chemical Sewage and 
Woter Treatment Plants... Gas Manufacture and Distribu- 
tion... Steam Production ... and the Iron and Steel Industry. 
Write for your copy of Bulletin No. 101 today. 


Me ASKANIA REGULATOR CO. 


ona 1605 S. MICHIGAN AVENUE, CHICAGO 
til figure on 
nd of work, 


iterclockwise 
the battery 


e that this 


me counter. 

is desired. 
ntensity INT 
ckwise until 


n turn DB 


appears as 

anal The recent Army and Navy “E” award to UNIVERSAL is an 
the ex- one ° e ° 

In case the additional incentive to UNIVERSAL workers who, even previous 

| line, = a. to Pearl Harbor, have worked day and night to produce micro- 

cton "8 Geo phones for various branches of the Armed Services. 

NG . In times of peace, UNIVERSAL produces some 250 different 
aaa Fe a : microphone styles. In wartime, mass production has been turned 
ct diagram : mainly to hand, lip and throat styles, and these are found in 
ee , 7 every part of the global war doing yeoman service for troops 

iss A ~_ eae. of the United States and Allied Nations. 
——= ng UNIVERSAL microphones, vital voice communications com- 


ponents, are doing their part to make our soldiers “the best 
equipped army in the world.” 

When victory is won, UNIVERSAL again will present the latest 
engineering designs in microphones. They will be adapted to 
every conceivable use in which microphones are component 
parts ... for inter-factory and office messages, for voice com- 
munications on land, air and sea. 


<<< s—s—<— 


BS 
S 
<= 


y UNIVERSAL MICROPHONE COMPANY 


INGLEWOOD, CALIFORNIA 


—<<—<s5< 
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The lone wolf theory of design 
is engineeringly obsolete - 


THE WORLD AT WAR demands a 
high degree of precision in its ma- 
chines of destruction, a degree so high 
as to be attainable only as a collabo- 
rative engineering accomplishment. 


THERE IS LESS TIME for individual 
mental craftsmanship—originality 
of concept—such as was characteris- 
tic in days past. Now, the intellec- 
tual as well as the manual product 
of man’s efforts must conform to the 
principle of the production line. 


INTO THE BASIC DESIGN of the en- 
gines of war are incorporated ail 
things—from all sources—whichcon- 
tribute to exacting performance. 


HAD THE INSTRUMENTS and de- 
vices of control not been available, 
the engineering feats now being ac- 
complished would not have been 
possible. Functioning as component 
parts of modern mechanism, they 
leave nothing to chance. They meas- 
ure and control production and per- 
formance automatically. They mark 
the difference between mediocrity 
and excellence in results. 


THE LONE WOLF THEORY of design 
is engineeringly obsolete. Today, the 
design engineer goes into conference 
not only on the why and the what 
but on the how involved in the prob- 
lem before him. He discusses with 


others not only the need for the de- 
vice to be designed, the exact degree 
of product-performance expected, 
but also the means already at hand 
for constructing the new apparatus. 


IN ASSURING the successful oper- 
ation of his product by the use of 
instruments and devices for exact 
measurement, critical inspection, 
scientific testing and automatic con- 
trol, he works in cooperation with 
the engineers who must build his de- 
sign and the sales engineers who 
must sell it. Together they determine 
what is expected of the product, and 
because of the fact that most things 
designed now represent an urgent 
need, they review units available to 
make such performance dependable. 


MODERN MECHANICAL equipment 
is more often than not the product 
of many men’s brains. Countless 
times it is designed to fit into proc- 
esses already functioning. Its pri- 
mary purpose is one of co-ordinated 
usefulness. 


SPECIALIZED INSTRUMENTS will 
continue to be of increasing impor- 
tance. Asimportantas they have been 
in the past, and are proving to be to- 
day, their role in the future will be 
magnified in the ever growing intri- 
cacy of engineering concepts and 
accomplishments. 


Instruments 


HE MAGA? 





THE INSTRUMENTS PUBLISHING COMPANY «+ i117 


WOLFENDALE STREET + PITTSBURGH, PA. 





This adve: tisement was prepared for INSTRUMENTS by Hardy Advertising, Chicago, 
advertising agency for Sola Electric Company, Chicago, manufacturers 
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of SOLA CONSTANT VOLTAGE TRANSFORMERS. 
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position DIRECT), or with conz 
plifier or oscillograph direct} 
has not to be turned on ana 
tion as well as degree mark 
provided all corresponding « 
made. 

The instrument has bee 
over three years and gay: 
factory service under rath, 
cumstances. 















TESTING PROCEDt 
Continued from pag¢ 
thing wrong in their operat 
after the quantity or qua] 
product has been affected. 
ample of post-mortem testi; take th 
producing a munitions compo it, Aftes 
a certain percentage of its pr duct hag 
been rejected by a governme; 













usually 
ft theiy 
S an ex, 













































thi 2 : agency perm 
is company starts testing furnace ata ment 
mospheres, checking temperat tres anda size, 
| time of heating, analyzing aterials and | 
etc., in an attempt to locate and onl ay 
rect adverse factors. The fallacy 0 at 
such a procedure lies in the fact that usual 
there is no guarantee that th, faults are d 
which had caused the trouble wil! still ae 
be present when the post-mortem or forms 
trouble-shooting investigations are be _ 








ing made. (Frequently, individual om 
ployes will see to it that they are cor 
rected at the start of the investigation.) 

Then we have the observation method 
of testing operations—or the “record 
and-control” system of testing — in 
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which technical abilities are used tof susto 
obtain continuous and complete records - 
of rates, quantities and efficiencies —Jj™ 
these records being used to catch andi moist 
quickly correct any mistakes and tom ft\' 
detect gradual deviations from normal, MM by: 





This record-and-control type of opera- 
tion testing may be illustrated by a 
large electrical generating company 
which makes continuous hour-by-hour 
efficiency tests of its boilers, dynamos, 
interchangers, etc.,—or a gas company 
making a continuous hour-by-hour test 
record of quantities and qualities of 

















































materials used and produced and of 

conditions in its production and purify-H4, s, 
| ing equipment. Any deviations from — 
| normal productivity and efficiency are ' 








readily apparent, and, from the accom- 
panying records of rates and conditions, 
the cause usually can be speedily de- 
tected and corrected. 

The ultimate in the application of 
testing work to operations is “directive” 
testing—in which the results of pre 
liminary or anticipatory tests are used 
to direct and regulate ensuing opera: 
tions. As an example of directive test 
ing, a local paint company can be men- 








tioned. The conditions and operations in 

each of the nine or ten steps the 

manufacture of this company’s product § >, 
are predetermined and prescribed by § desis 
the results of tests made during «nd at & ai. 
the end of the preceding step. }rclim- ty 
inary tests results determine an’ COM & 4719 


trol all of the operations of the p!: nt. 
We may compare these various de 

grees of application of testing to opel 

ations, by means of a simile: 























| this @LARE Relay 
can Wake the Place 



























VE 
. ere cir 
vt usually 
. f theig 
1 an ex — 
Al take the Clare Type C d.c. Relay 
po Afte be 
$, ict hagiil gThis rugged multiple-contact relay 
ment ageney permits is oumerable contact arrange- 
furnace atm ments. Permits designing to small 
eratures angi size, With a lesser number of relays; 
2 Inaters.y, and facilitates maintenance. Adapted 
at “verlals for use in electronic control devices 
ove &NG cor and for sequence control and inter- 
e fallacy off locking operations. Ideal where un- 
he fact that usual arcangements of relay control 
it the faults are desired. Here are the reasons why: 
“aa 1, Cont springs 
ble StiMMM employing any of the 
--Mortem opie forms lluscr red can be 
. ~ BB furnished. 
10ns are be 
div a 1a] em 
hey are cor 
Vesti; ition.) t y 
ition method a 
the “record 
testing —j : : r 
5 —~ INE, Spring pile-up in- 
are used toM™m sulators of heat treated 


lete re cords Bakelite which permit 


fficier cles — cracks, have minimum 
Mag cold flow and low 
> Catch and moisture absorption 
ces an content. Assembly 
kes and to locked together under 
‘om normal, gM bydrau ECSSBES, 3. Twelve different 
e of opera: Withstands heavy standard or special 
; types and sizes of con- 
rated by a tacts can be suenished. 
ea Contacts are ove 
mp . ; 
& company ) % welded to nickel silver 
ur-by-hour springs. Sizes range 
. dv) from .062” silver, rated 
Ss, Aynamos, One ampere, 50 watts, 
aS company © .1875” tungsten, 
rated four amperes, 509 
y-hour test watts, 
jualities of 
‘ed and of 
and purify- I 4, Spring bushing in- 
tions from iM wators are Bakelite 
a = tod made by a patent 
iclency arel process. Strong, hard 
the accom- long w aring. Essential 
she where heavy contact 
CONCITIONS, HH pressures are employed, 
peedily de- where vibration exists, 
: or heavy duty service 
is desirec ‘ 
ae 5. Armature assembly 
lication of single or double arm. 
“directive” Has stainless steel shaft, 
; operating in a marine 
ts of pre brass yoke. Heel piece, 
'§ are used coil core and armature 
ite Ai are magnetic metal care- 
Ing opera: fully annealed. De- 
ctive test signed for d.c. service. 
ct) V test- P 
6. As illustrated, relay 
in be men- has octal base plug 
erations in Me: mounting for easy serv- 
. , ice and replacement. Other mountings, and 
ps the #@ Bakelice or metal cover, can be supplied. 
’s product sat ig ghee 
4 “BB This relay is an example of Clare ““custom- -built” 
cri! by design nd A pin eae Clare engineers can 
d at custom build” a relay to meet your specific re- 
ing d quirements—one that will reduce your overall 
p. Prelim- @ telay cost and simplify yous u design prob problem. Wee 
ar con- or catalog g and pan Clare and Co., 
4719 West ’ Sunagaldie os Chicago. 
é@ plant. P 
arious de LARE RELAYS 
gy to oper "CUSTOM-BUILT" Multiple Contact Relays 
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PORTABLE POWER PROBLEMS 





THIS MONTH—SIGNAL CORPS’ “HANDIE-TALKIE” 
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A POWERFUL HANDFUL, capable of calling tanks and planes for support or attack, 
the ‘‘Handie-Talkie”’ is the electronic answer to modern warfare’s demand for a light, 
compact communication unit. Lightweight Burgess Batteries give the ““Handie-Talkie”’ 
necessary energy to operate under all conditions and in any climate. 





SPECIAL-PURPOSE BATTERIES. The battery needed to operate the ‘“‘Handie-Talkie” was 
developed by Burgess engineering research to give dependable service wherever the 
Army goes. Burgess engineers are constantly creating new special-purpose batteries, 
and new uses for standard batteries. Let them solve your portable power problems. 
Write about your specific needs, or send coupon below for free Engineering Manual. 













FREE e e e 80-PAGE ENGINEERING MANUAL! 
25 charts and 36 data tables on characteristics of dry batteries for 
electronic applications. A!so 31 descriptive pages. Tabbed for 
ready reference. Write Dept. 4 for free copy. Burgess Battery 
Company, Freeport, Illinois. 
Name. 


Address 
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LUXTRON 


PHOTOCELLS 








PLUG-IN CONTACT 
is only one of a series 
of mounting types a- 
vailable in all shapes 
and sizes. 

























INC. | 
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LABORATORIES. 


? Meddow Street. New Haver ; | 
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The company using “post-mortem” 
testing of its operations is like the man 
who doesn’t go to a doctor until his 
health is so bad he can’t work effi- 
ciently; 


““ 


The company using ‘record-and-con- 
trol” testing is like the man who sub- 
mits to a periodical medical examina- 
tion so as to be able to apply correc- 


tive measures as soon as his heart 
starts to murmur; 
The company using “directive” or 


preparatory testing can be compared to 
the man who doesn’t wait for actual 
sickness, or even threats of sickness, to 
appear—but who regulates his eating, 
sleeping, and drinking, and plans his 
efforts and relaxations so as to avoid 
sickness or injury. 


This simile can be extended by point- 
ing out that, just as “preventive medi- 
cine,” with its improved diets and 
periodical medical examinations and 
regular planned living, is finding more 
widespread acceptance in our everyday 
lives, and is resulting in improvements 
in general health of the public—so too, 
continuous observation and “anticipa- 
tory” methods of testing and controlling 
operations are gradually replacing the 
old post-mortem use of testing facili- 
ties. One major factor in the change 
from intermittent post-mortem testing 
to continuous and directive testing of 
operations is the improvement of com- 
binations of instruments and control 
devices. The old-style Bourdon - tube 
gage which merely indicated pressure, 
so that if a man looked at it he could 
go over and close one valve a quarter 
turn and open another two turns, is 
now being replaced by a single device 
which not only indicates the pressure 
but records it on a chart and, further- 
more, automatically opens and closes 
the valves. There are electronic, spec- 
troscopic, polariscopic, analytical and 
mechanical devices which not only con- 
tinuously do the testing work of several 
chemists or engineers, but which also 
immediately apply the tests results to 
alter or modify operating conditions. 
(If you don’t believe it, just talk to an 
instrument company salesman! He’ll 
tell you that all that’s needed now to 
run a plant is a bunch of instrumented 
controls and a boss to take invento- 
ries!) 


TESTING OF EQUIPMENT 


To the extent that testing and control 


of operations in a company becomes 
more definitely combined and mechan- 
ized, that third field of testing, which 


|is related to the maintenance and ad- 
| justment of control equipment and in- | 


struments, becomes more important. In | 


this latter 


and maintenance, one point may be 
adjusting of measuring 


and automatic controls should be per- 


field of instrument testing | 


all testing, calibration, and | 
instruments | 


formed in accordance with fixed sched- | 


ules, and the results should be fully re- 
corded. Equipment should be tested at 
intervals, depending on the 


(Continued on page 586) 
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“COPROX”” MODEL 
CX-2E2D4, double 
half-wave rectifier rat- 
ed up to 4.5 volts 
A.C., 3.0 volts D.C., 
2.5. milliamperes D.C. 
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BRADLEY 


LABORATORIES, 


82 Meaiow 





Street, New Haven 


@ Grim, deadly fighters ... the 
fying artillery of ‘the skies that 
fash with incredible $peed to search 
out the enemy and destroy him—in 
the air, on the ground, on the sea— 
have first call on today’s production 
of precision optics at Univis. But, 
tomorrow the same craftsmen and 
precision craftsmanship devoted ex- 
clusively to producing these preci- 
sion lenses, mirrors and prisms for 
War, will be turned to the manuv- 
facture of precision optics for peace- 
time needs. 


PRECISION is a 


yasit with UNIVIS 
nae \) y ELECTRICAL MEASUREMENTS 


herence to precision stank 
atds in the manufacture of \* - 3 


finest quality multifocal 7) me 
Le; Po) Ayrton Universal Shunts Whether for laboratory, school, pro- 


ophthalmic lenses. We in- 
vite correspondence regard; . Standard-, Secondary-, and : : 
ing your post-war plans Multi-Resistance Standards © Guction, or maintenance use, Shallcross 


volving the use of precision sts Decade Potentiometers : . . 
instrument mirrors, lenses, Thenedin: Destitenen Benes offers an extensive line of electrical 


and pri , : 

ate Megohmmeters measuring apparatus, fully tested and 
Percent Limit Bridges 

Wheatstone Bridges proved through years of use under all 


Kelvin-Wheatstone Bridges sas . 
Sesniiiidiitesiahiek Gs conditions and in all parts of the world. 


High-Voltage 
Measuring Apparatus WRITE FOR CATALOG—or describe your re- 
Special Telephone and 
Telegraph Instruments 
++. and many others make specific recommendations. 


Shallcross INSTRUMENTS for 


quirements and our engineers will gladly 


ey Ih VIS SSHALLCROSS MFG. CO. 


| i 


INSTRUMENT LENS DIVISION ENGINEERING - DESIGNING «+ MANUFACTURING 


© DALTON LOMO 
. 1S- ° 
DAYTON 1, OHIO Dept. '!S-94 Collingdale, Pa 


COPR. 1944 


September 1944—I/ nstrumenis—Page 565 
















The Mark of 
Effective Control 


& 

Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industria! 
processes. Responds to changes 
quickly,without overtravel or hunt- 
ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 
for recording 
combustion 
conditions and 
guiding boiler operators. Described 
in Bulletin No. 44. 





Recorder-Controller 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 
struction. 


Flow Meters for indi- 
cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 
factors. 


BAILEY METER 
COMPANY 


4] Ivanhoe Rd., Cleveland, Ohio 
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In this department we report each month new devices for measurem: 

spection, testing, metering and automatic control—in the form of concis: 
nical descriptions. When writing to manufacturers directly, please mentio 
department. Or write to Information Section, Instruments Publishing Com 





Ring Gages for External Threads 


New ring gages are said to incorporate 
all features desired by inspectors for gaging 
external threads. They are made from tool 
steel, heat-treated to Rockwell hardness of 





63 to 66. Gaging surfaces are lapped. Gages 
may be returned to maker for inspection 
and reset to the master gage. If worn, they 
will be reconditioned, set and sealed. For 
users’ convenience, maker maintains setting 
plugs of standard pitch diameter in the fol- 
lowing classes: National Coarse 2 and 3, 
National Fine 2 and 3 and National Extra 
Fine class 3, in sizes up to 144”. Size 10 and 
larger ring-gages have first thread complete- 
ly removed to prevent chipping, facilitate 
use and add to life of gage. These new ring 
gages are made in sizes from No. 6 to 12” 
diam. They are ground in National Fine, 
National Coarse, National Extra Fine, Met- 
ric, Whitworth and in other standard thread 
forms. Special pitches and special thread 
forms in right- or left-hand threads can be 
secured on special order. As illustrated, new 
ring gages are clearly marked “G” or “No 
Go.” In addition, “No Go” ring gages have 
a mid-ring cut in knurled edge. All Vard 
ring gages, unless on special order or special 
blueprint design, are made to American 
Gage Design Standards and are adjustable. 
—Vard Inc., 2961 E. Colorado Bivd., Pasa- 
dena 8, Calif. 





Pressure Regulator 


New “Nullmatic” pressure regulator 
designed to hold air pressure constant, re- 
gardless of changes in flow as well as varia- 
tions in supply pressure. Further claim 
that constant regulated values over long 
periods of time are also functionally inher- 
ent in new design. Regulator operates on 


is 


is 





the pneumatic null balance p 
may better be described as a | 
troller, since main air valve is 
a detecting nozzle. This nozzle o; 
a constant differential pressure t 
ual loading spring at essentia! 
position, regardless of variat 
or in supply pressure. An auto 
operates when a reduced regulat 
is required; also serves to per 
flow when regulator is used as 
trol on industrial instrument 
A separate safety release oper 
pounds above the regulated va 
terials in contact with the air ar 
resistant. Neoprene diaphragn 


suitable for continuous operation 


peratures up to 225°F. A manua 
knob and a fine thread facilitat 
setting. Ease of operation is obtair 
a ball thrust bearing. New ri 
available in three standard 
0-30 and 10-50 Ibs./in.2 and ar: 
use on supply pressures up to 1 
Provision is made for panel or | 
ing as required. With 100-lb. : 
sure and a 25-lb. regulated pres 
mum capacity is approximately 1 
Moore Products Co., H and Li 
Philadelphia 24, Penna. 


Electronic Relay 


New electronic relay amplif 
current transmitted by delicate c« 
tacts or high-resistance circvits 
terially increasing the anplicatior 





Es AN ne ee 


many control devices. Operated | 
terial having a resistance of 0 

ohms (greater if necessary) nev 
especially suitable for control 

levels in tanks and boilers, sorti! 
parts by size, detecting broken t 
textile machines, and as a li! 
requiring extremely light press 
erate. It consists of a standard ty) 
tube, a supply transformer, an 

tromagnetic relay—all mounted 

enclosed, weather-resistant encl 
able for wall or machine mounti! 
eration, electromagnetic relay ir 
kept energized as long as controls 
to input grid circuit of electron tu 
open, When these contacts close, t! 
de-energized. A built-in time del 
prevents chattering when contact 
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HOW TO PUT A 


oT IN AN ALUMINUM HOLE! 


ICise tech. 
ntion this 


utomatic pl 

‘ulated presg 

permit reve a 

as a limit aie This unprotected tapped thread fake this precision-shaped stain- i Insert it in the: tapped hole. Now you 
nt applicati¢ in Aluminum will wear BUT less steel ‘’Heli-Coil” AND i | have, in effect, put a long-wearing steel 
sep wr 7 é«=ropidly = may even strip Screw Thread Insert : thread in an aluminum hole. 
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ems used 
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ral 


ike sattai paisa AIRCRAFT ENGI 
0150 Ibs ‘‘Heli-Coil’’ Screw Thread Inserts provide a NES, ACCES 
or pipe mou i : AND PARTS FOR SORIES 


simple and inexpensive method of protect- 


& ing tapped threads in light metals and plas- SALVAGE * MAINTENANCE 


tics against abrasion, stripping and seizing. 


FI 
urnished in stainless steel or phosphor bronze, they a SERVICING AND 
e control aan be installed quickly with hand or power tools. GINAL INSTALLATION 


ation range Manufacturers of aircraft engines and accessories 


se ‘‘Heli-Coil’’ Inserts in applications where solid v Aeli- Col INSERTS SAVE 


crew bushings were used previously. In fact, al- 
ost the entire output of this Company is used for ie TIME Pi. WEIGHT 


Can be in- Weighs one- 


bviation purposes today. These inserts are used | stalled with fifth os much 
simple hand os the screw 

ot only in original construction, but in salvage, re- , oe camtuarss cies Glen 
the time re- eter. 


placement and maintenance—in the factory and in quired for solid 


he field. The fact that they meet the rigid require- : SPACE | METAL 


ents of aircraft engine manufacturers indicates , Made from pre- 


Occupies less cision - shaped 
than half as wire with no 


ide usefulness throughout industry after the war. much cross sec- weste, requires 


tional area as about one-tenth 
s ° +4 ° ; solid bushing, os much metol 
end for engineering literature. permitting more es solid, bushing 
j latitude in de- made from bar 

sign. stock 


HE SCREW SYSTEM WITH THE 
ANTI-FRICTION THREAD LINING 


U.S. and Foreign Patents Issued ond Pending 


WV AURCRAFT SCREW PRODUCTS COMPANY, me. 


47-23 35th STREET © LONG ISLAND CITY,J,N.Y. 
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circuit are momentarily closed 
arrangement on the electroma 
permits device to be used eith, 
or break a load circuit when act 
tacts connected to input circu mn ele 
tronic relay are closed.—Indust;).) Fiat 
Division, General Electric Co., Sc eneos,.. 
a A 
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Carboloy Gages with Secimentes 
Shanks 


New type Carboloy gage wit} 
shank is lighter in weight and ter 
anced than solid types; is said to ; 
less operator fatigue and mor: 






























aes Guide- guc 
Segmented Shank. 
‘ e assembly 






















inspection than with other types. Perma 
nent bonding of cemented carbid 

to steel shanks in manufacture of cy ica 
plug gages had presented a problem, by 
segmented shank is said to compensate fo 
different temperature coefficients of 
sion of cemented-carbides and steel, 
to assure a trouble-free bond between thes 
two metals. Segments separated by slot 
permit “breathing” and allow for expansio 
or contraction resulting from temperatur 
changes, with no distortion of Carboloy 
gaging member. Carboloy plug gages y 
in size from 0.059” to 1.510”. As : 
material, Carboloy has been found to out 


4 4 wear steel many times—particularly wh 
Ol ng an U © d Hy in g C gaging highly abrasive material. It is highly 














resistant to corrosion. A guide-guard cap of 
shock-proof material protects the CarboloygiSma 
. ° bushing-type gaging member and also serves plast 
Jackson Service Labs provide cus- The dependable performance of | as a “pilot” for quick location of cage ifm bott 
its them tecte 


tom-built appearance, but are com- these pre-war Jackson instruments is | Work. Cap is easily removed, permits th 
oni tirely of standard k h hed by h ° gages to be used for “blind” holes. Hollowg§Cabi 
rised entirely of standard Jackson more than matched by the stamina | pushing plus slots in shank automatically— 4%” 
instruments—providing testing facil- and accuracy of today’s war-time mod- | form an air vent.—N. A. Woodworth OoiMs5?) 
ities to suit individual requirements. _ els. Either or both, they demonstrate | "e7™éae, Mich. 
New ones aren’t available now, of | the INTEGRITY OF DESIGN that 


course, but will be again—some day. _you’ll want in your post-war instru- 









Shock-proof Impulse-initiated 












But many of them are still perform- |= ments—by Jackson! Timer 

ing—easing the work of service men eee) Ee) See + ener one 
. h d Senet h 7 7 7 timer is 71.8% smaller by volume than 

everywhere, and contributing to the | previous conventional units used for similar 





greater satisfaction of radio listeners. Buy War Bonds and Stamps Today applications, is said to have added advan- 









New Jackson Instruments, improved through 
war-time design and tested by war-time use, 
will be available to cope with the tremendous 
post-war radio rush, In the meantime, main- 
tenance of Jackson instruments is an obliga- 
tion that we honor as promptly as possible 
under war-time conditions, 











Model 652 Audio Oscillator 




















tages of rugged, shock-proof construct 







easily-accessible contacts and dust-pl 
cover. It is made in both a-c, and d-c. types 
Contact operation occurs at the er! o ° 





delay interval after power has been pied, 


Yine Elechical Testing OY SOON Mie PRN ANY 





source. Adjustable timing range is 
and mechanism is immediately ré 
A built-in d-p.d-t. auxiliary relay } 
JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO a variety of circuit arrangements comme 
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Dulse-initiate 
volume than 
ed for similar 
added advan- 


a or | 
0 


pperatior 

bo)-volt 
peration vm a a - 
» 120 1 . Size of a typical unit is 3% 
05,” ,”.—Struthers-Dunn, Inc., 1321 
; ladelphia 7, Pa. 


Pin Gage Sets 


nets completely furnished with | 
nin sets, number drill, letter drill | 
il sizes, are announced, Number | 
to 60, letter drill sizes A to Z, | 


Fractionals, 1/64°% to 1‘ 
in inorementa of 1/64" 
; (64 pine) 
Drill 
Sizes 


(86 pins) and fractionals 1%54” to 1” in in- | 
crements of 144”, (64 pins) are said to be | 
of the finest quality gage steel, hardened | 
to 60-63 Rockwell C Scale and finished to 
ultimate accuracy by “UPPCO-Lapped 
nethod.”” Tolerances are made to individual 

fications. Walnut-finished cabinets are 
specially designed and fitted for their | 
purpose. Brass strips with letter, number or | 
fractional permanently fixed in white, iden- | 
tify each gage at its position. Gages are | 
progressively stored for instant pick-up. 
Smaller pins are in glass vials with heavy 
plastic screw tops, and felt cushions at the 
bottom for added protection. Gages are pro- 
tected from moisture, corrosion and dirt. 
Cabinets are 9%” wide, 15144” long and 
1)” high.—United Precision Product Co., 
$525 West Belmont Ave., Chicago 18, IIl. 


Rectifier Tubes 


New types (or improved models) of recti- 
fers for industrial applications are an- | 
nounced: (1 & 2) “CE-200” and “CE-201” | 
mercury-vapor rectifier tubes are said to | 
fili the need for a 2-ampere full-wave recti- | 
fer which is suitable for applications up to | 
about 250 volts d.c. These are not new | 
types but have been redesigned for im- | 
proved performance. Low average arc drop | 

















i from, the control circuit. Type | 
popH-1 Timers can be supplied for acc. | 
7 110-volt 60-cycles or 25-cycles ; | 
ycles or 25-cycles; or for d-c. | 
any specified voltage from 6 | 


Jungle Conditions—One of the laboratory tests simulating field use is a minimum run of 
120 hours at 120° F, 95 RH. Component parts have previously been tested at 180° F. 


F you had to work in a jungle, the 


stifling heat and humidity ap- 


proaching the saturation point might 


get You... but not J-B-T Frequency 


Meters. These meters can take it... 


and do... heat and moisture notwith- 


standing. 


Suspended in open bottom bell jars 


Model 21 FX—2!% inch instrument 
with plastic case for use where 


over steaming water, J-B-T Fre- 


weight and space are important. quency Meters consistently indicate 


correct frequency or speed although dripping wet. This is so because 
in J-B-T simplified construction, the only moving part 


is the reed, which throws off moisture as it operates, 


and because all component parts are protected by 


the most advanced moisture-resistant finishes. 


Jungle-proofing is not the only assurance of reli- 
ability. J-B-T Vibrating Reed Frequency Meters are 
also unaffected by mechanical shocks, voltage drop, 


change in wave form or external magnetic fields. 


(Manufactured under Triplett Patents and/or Patents Pending) 


Send for illustrated bulle- 
tin VF-43 including VF 43- 
1A on 400 cycle meters 
and VF 43-1B on the new 
compact 2! inch meters. 





J-B-T INSTRUMENTS, INC. 


443 CHAPEL STREET @© NEW HAVEN 8, CONNECTICUT 9-JBT-4 
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gives assurance of minimum internal heat- 
ing, maximum life, and maximum efficiency. 
Being full-wave, these tubes save equipment 
manufacturing costs. They are sturdy and 
of conservative design so that they may be 
used in the industrial field where momen- 
tary occasional overloads may exist. Both 
tubes have identical electrical characteris- 
tics; the difference between them is in the 
basing. CE-200 has a standard 4-pin base 
and the CE-201 a special long-pin industrial 
base, thus making it directly interchange- 
able with other tubes having the same 
characteristics. (3) “CE-202” is a long-life 
high-efficiency rectifier tube designed par- 
ticularly for the 250 volt d-c. field. It is 
conservatively designed to operate without 
blowing at air temperatures encountered in 
industry. It is conservatively rated at 15 
amperes d-c. output and has a 900 volt peak 
inverse rating which allows its application 
in most conventional 250 volt d-c. circuits. 
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thousand expert options” 


science of testing the physical properties of materials 


ial weaknesses and defects; avoid failures before they occur, 
This technique of progressive testing on the production line 
and in research laboratories saves valuable machine and 


man-hours. Write for descriptive literature and quotations. 


HYDRAULIC 
RIEHLE ‘iis! 
MACHINES 


Riehle Testing Machine Division, American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


Other Products: IMPACT TESTERS + VICKERS HARDNESS MACHINES 
BRINELL HARDNESS TESTERS + MEASURING INSTRUMENTS 


NATIONAL 
METAL 
CONGRESS 
and 
W ar Conference 
Display 
CLEVELAND 
PusBuic HALL 
CLEVELAND, OHIO 


: Jooth and 
4 | ake & Space No. A.424 


~The Richie Arion ama 





HYDRAULIC TESTING MACHINES Pendulum load indication 


is more accurate and de- 
pendable because it oper- 
. . . . have repeatedly demonstrated the practical ates on the saonl iene of 

A a _ : _ ravitation. This principle 
truth in the words, One Test is Worth a Thousand ft pears; is not affected 


Expert Opinions.” Because they have simplified the by temperature changes or 


subject to metal fatigue. . 


they are widely used throughout the wartime industries 


today. Here Riehle Testing Machines “ferret out” mater- 





Low arc drop (7.5 volts) combined with 
highly efficient shielded cathode design is 
said to result in an exceptionally high effi- 
ciency. It makes use of a patented cathode 
construction which minimizes damage done 
when anode voltage is applied before cath- 
ode has been allowed to heat to normal 
operating temperatures. This design makes 
less essential the use of time-delay relays 
to prevent application of anode voltage until 
cathode has heated for required time. This 
tube is guaranteed for 2,000 hours or 12 
months, whichever occurs first. (4) “CE- 
222” is a new xenon-filled full-wave recti- 
fler tube. It meets all the requirements of 
RMA 3B22 and is interchangeable with 
other tubes bearing this number. It is said 
to have all the advantages of gas-filled 
tubes, such as quick heating and freedom 
from the effects of ambient temperature 
variations. With an average arc drop of 8 
volts this tube gives high efficiency as a rec- 











tifier. It has a standard 4-pin } 
particularly useful in industri 
rectifier equipments up to abo) 
d.c. Its d-c. output current 
ampere continuous, (5) “CBE-87 
vapor high-voltage rectifier ty} 
designed for (and still used 
extent in) radio transmitters. 
produced for high-frequency } 
ments. Price of tube is low 
terms of rectified kilowatts pe: 
cost is said to be one of hich 
“CE-872A” is 10,000 volts iny 
1.25 amperes d-c. output. It 
produced to standards far « 
published rating thus giving t 
surance of many thousand hy 
rating.—Continental Electric ¢ 
Illinois. 




















































Supplementary Lens for JR. 
Inspection Magnifiers 


New attachment for “Flud-Lit 
fiers Nos. 701 and 701H is a: i 
lens, No. 05, which doubles enif 
power of maker’s inspection tox 
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with fluorescent lamps. Use of new il 
ary lens is recommended for close inspec- 
whenever additional magnificatio S 
quired. Lens is 21%4” in diameter is 

cup-shaped frame, fits easily wu 

frame of magnifier and can be att bolts d 
removed in a few seconds’ time anley Hinstrun 
Electric Tools, New Britain, Conn bas a | 
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Welding Current Controller 

New “CR7503-D157”" voltage regulator 
for use with most G-E resistance-welding 
controls that include the phase-shift meth- 
od of heat control, is designed to rulate 










oa 








the welding current automatically, that 
this current is held constant regariless of 
line-voltage variations of as much as +10% 
or —20%. Quality of weld is said to be 
greatly improved and continuous resdjust- | 
ment of heat setting is unnecessary. NeW 
regulator consists of a resistor circu * com 
nected to power line which supplies welding 

















, in electronic circuit. When 
use, this electronic circuit 

nly to hold average voltage 
irrent constant, but also 
mically, phase control volt- 
velding control panel. Thus if 
Itas ops (which normally would 
through welding transformer 
reuit voltage to vary cor- 
regulator advances the phase 

es, thereby automatically 

ae e current constant “within 
ting off... imit -egulator is housed in easily- 
n 1 st clos®re, can be used on weld- 

I oye vhose power factor is from 

a t and can be operated from 
Its on a 50/60 cycle power 
ates whether or not the weld. 
flowing. This feature enables 
te for a sudden voltage drop 
5s t three cycles, with approxi- 
, 7 of the compensation taking 
ior , ee durit he first cycle.-—Industrial Con- 
ifiers * D a Electric Co., Sche- 

ectaay, 4% . 


nagni —  —— 


Thread Data Reference “Slide” 


t-size easy-reading thread slide 
to save time for engineers, 
inspectors, machinists and stu- 
levice consists of a pocket, and a 
tol board on which are printed 
tions for screw and nut for 
} 3 and 4 fine and coarse threads, 
3 slide is moved, a slot in pocket exposes 
eadings for any desired size screw. Tables 
the pocket make it easy to obtain read- 
ngs to fit special thread dimensions and 
slerances, and for special screw sizes. Time 
udies indicate that thread specifications 
an be obtained with the slide in 1/40th the 
ime required for computing such informa- 
in from tables in available manuals. All 
mputations on slide are based on National 
Bureau of Standards’ specifications.—S ¢€ B 
noneering Co., 507 N. St. Clair Street, 
Pittsburgh, Pa. 
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Voltage-breakdown Tester and 


Test Fixture 
New “Type P-3”" Voltage Breakdown 
ester is said to provide a simple, positive, 
afe and quick means of testing voltage 













rakdown of materials or components. 

u lens@™perating range of instrument is 0 to 10,000 

, att 1 orfM@olts d.c., or 0 to 8,000 a.c. A lower range 
mi inley Minstrument, “Type P-1,” with sloping panel, 
onn has arrange of 0 to 4,000 volts d.c., or 0 to 
000 volts a.c. Voltage is continuously vari- 

ble over the entire range. Tester operates 

irectly from 110-130 volt 50/60-cycle ac. 

ntroller ne. A panel light indicates when instru- 
re regulatorggment is ON, Breakdown is indicated by a 
an elding ed signal light, while built-in indicator 
-sh meth- @pives a direct reading of voltage. Current- 
to ilate{™niting resistors safeguart equipment in 






0 approximately 50 milliamperes. Uni- 
ormity over entire range on “Model P-3,” 
t 5 milliamperes on ‘Model P-1.”’ To speed 


le ; 





ly, that 
gardiess of 
h as 10% 
said to be 
gs readjust- 
sary. New 
‘ircu't con- 
ies welding 





vent of a dead short, by limiting current | 





The “FRAHM” VIBRATING-REED 


requires no contact with the rotating element and is unique 
for measuring speed of totally enclosed machines and other 
equipment where the end of the shaft is not accessible. The 
only mechanism is a set of accurately tuned steel reeds which 
vibrate by resonance according to the speed of the machine 
with which the instrument is held in contact. 

For hand use in servicing, installation and maintenance 
work; also built in types for permanent mounting. Various 
ranges available from 900 to 30,000 r.p.m. 


Write for descriptive Bulletin 1590-1. 


@The JONES HEAVY DUTY HAND TACHOMETER 










































HAND TACHOMETER... 


is used for indicating r.p.m. and surface speeds 
of all types of machinery in which the moving 
parts are readily accessible. Simple, rugged and 
reliable, it is built to maintain accuracy in 
hard, everyday service. Single and triple range 
models up to 12,000 r.p.m. supplied complete 





_ The JAEGER SPEED INDICATOR® 


is a “vest-pocket’” speed-measuring device 
which adds up the number of revolutions over 
a period of six seconds and shows the revolu- 
tions per minute without any calculations. Can 
also be used to measure speeds in feet per 
minute. Available in two models—for all speeds 
up to 2000 r.p.m. and for all speeds up to 
10,000 r.p.m. Supplied complete with carrying 
case and accessories. 


Write for descriptive Bulletin 1750-I. 


. JAMES G. BIDDLE ¢ 


with carrying case and accessories. 


Write for descriptive Bulletin 1710-'. 
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1211-13 ARCH STREET 
s PHILADELPHIA 7, PA. 





tude. Core and coil units a; 
with moisture- and heat-re 
clear varnish. All exposed so 
coated with G-E Red Glypt 
corrosion. Mounting clamps 
are also suitably protected " 
rosion. While rated at 120 v t 
are suitable for operation 
range from 110 to 130 \y : 
Transformer Division, Gene Mee Whee 
Schenectady, N. Y. , No 


mre ee ae Mi 
High-vacuum Diftusio: ‘ump im Xe 
New “Type B-8-O” indu ug : 

vacuum diffusion pump is sa ‘ ct 
markable speed pumping . terict 
especially when used in cor 







Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 









j 
j 
i 
} 

















Amazing New Four Spindle Turret 
Attachment for Drill Press! 


Now one drill press can do the work of four and, at 
the same time, effect a savings of up to 75% in floor 
space, with the “Quadrill’” attachment. This rotary 
par te will accommodate four boring or cutting tools 
at the same time, yet one tool only is in motion when 
the head is in operating position. 

The entire unit is assembled to the quill of the drill 
press and is driven from the drill press spindle. Accu- 
racy and rigidity of alignment of the “Guadrili” are 
assured by the special construction of the driver and 
spindles, thus efficiency is only limited by the accuracy 
and power of the drill press itself. 


Foolproofing in indexing is accomplished by visual 




















Quick and positive indexing assured 
by pointers on index disc 


markings and by the relationship of the index pointers the fast-pumping National Res: 
on the index disc, as well as the extension of the one sion pump oil. Against a m¢ 
retainer. Four hardened and ground spindles are fitte pressure requirement of approx. 500 micror 





for No. 32 Jacobs chucks or their equivalent. To pro- | He abs., it will handle around 2,500 ft 
vide correct positioning at all times, the entire spindle of free air in the pressure rang: 
assembly is located by means of an accurate fitting of 0.01 microns, Made entirely of metal alibizes 





recess and undercut, between turret and bearing hous- designed to withstand rigors of industrial 
ings. The hardened friction starter and driver have been use, it has four stages of jets to give hi@VMF-2 
so constructed that at any speed proper synchronization pumping speed and an 8” inlet flange fdMmodiat 
of the driver teeth is accomplished without clashing. large gas-handling capacity. It is eduippalMowins 
it goes without saying that our fighting men must with an electric-heated boiler with aut 1 
have the finest possible quality materials home industry matic thermoswitch and has built-in cut-olmm. H 


switches in case water supply fail 
overheats. Water cooling coils on t 
give a short cooling-down period and 25 Il 


can produce. So, although the stock of quality raw 
materials from which Wrigley’s Spearmint chewing 
gum is made is growing steadily smaller, they are still 














maintaining pre-war standards. However, they can now for rapid exposure of pump to atmospheri rt 
ng Frac n dey — of their former — so all of pressure after use.— National Researdiliticabl 
this limited production is _— to our fighting men F Corvoration. 100 Brookline Ave ston Shae 
and women overseas only ... where it is an “on-duty Quedrill assembly complete ready Va ia ne 
need. for attachment to drill press m9 aeaad Pa aoe, eee ee 
You can get complete information from Chicago Drillet Product 
Corporation, 919 N. Michigan Ave., Chicago 11, Ill. Y-140 New Model of “Rheotrol este 
ns “ae New model of “Rheotrol’’ ha 
fined and is housed in a flush-mounted cas Fu 
up production testing, Drawer-switch Type 1%” x 1%” X1%.6”. Both units operate “Rheotrol” is a manually-operat I 
Fixtures are available: these have a jig to over a frequency range from 380 to 420 ler for regulating input to elect: 
take given components or materials, and cycles. They can be applied on planes that Ant 
voltage is applied when drawer is closed, have a_ 110/120-volt a-c. power source ~ ~ oe * \kra-O 
with absolute safety for operator. External available, obviating need for additional in- ss 
connections are made by means of an in- verters. Their use allows more complete ated 
sulated plug inserted in the high-potential utilization of the available a-c. power source. a 


a-c. or d-c. jack, with the other side ground- With sufficient ventilation, new autotrans- 
ed. Tester is housed in a _ fine-grained formers will operate efficiently at any alti- 
crackled-enamel metal cabinet measuring 
15” xX 21” & 28” high.—ZIJ”"dustrial Instru- 
ments, Inc., 17 Pollock Ave., Jersey City i, 
N. J. 


Autotransformers for Aircraft 

Two small size autotransformers, espe- 
cially designed to furnish proper a-c. volt- 
age for operation of 400-cycle aircraft in- 
struments such as the remote indicating 
compass, are light in weight, the 6 volt- 
ampere unit weighing 2 oz. and the 12 va. 
unit weighing 3 oz. Dimensions are approx. 
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to provide stepless, wasteless 


re i 1 stat and, by eliminating the 
a through resistors, provides 
iting efficiency. It is said to 
jperature in the equipment’s 





tan iments Co., Harrison & Peoria 
"hice 7, 7. 


cure Diffusion Pump 


metal pump for producing 
10-6 mm. Hg) is small, com- 
onstruction radically different 
* previous pumps. It has been 
ecially for mnew-style rotary 
hines in which a diffusion pump 


round with each tube, as well as for 
table electron ‘microscopes and _ similar 


ratus It utilizes fractionating prin- 
liscovered by Maker’s scientists and 


require any liquid-air trap. Three 

vailable: smallest, “Type VMF- 
6,” 25,” diam. and 6” high; largest, “Type 
VMF-20,” 5144” diam. and 914” high. Inter- 
ite size, “Type VMF-10,” has the fol- 
1g characteristics: Speed, 10 liters/sec. 
10-4 mm. Hg; Ultimate vacuum, 10-6 
Hg with Octoil-S; Required forepres- 
sure, 125 mm Hg; Heater power, 35 
watts; Height, 7%”; Width, 3%”; Weight, 
3 lb. Heat transfer problems which had 
therto made small metal pumps imprac- 
ible are said to have been solved by a 
unique boiler design. Units are normally 
oled by water, but special air-cooled 
lels are also available. — Distillation 
ducts, Ine., 755 Ridge Road West, Ro- 
ester, N. Y, 





Fungus-proof Resistors and 
Switches 


\nnouncement is made that Shallcross 
\kra-Ohm fixed wire wound resistors, Shall- 
ross switches, ete., are now available 
treated with anti-fungus materials which 
eet Signal Corps Specifications No. 71- 
-J2A. These units are supplied without any 
inufacturing delay occasioned by the spe- 
il treatment.—Shalicross Mfg. Co., Col- 
dale, Pa. 


Terminal Block 


sub-panel assembly is available in sizes 


to 16 terminals. It is said to provide a 
new convenience and wiring simplicity for 
Sub-panel mounting. It consists of individual 


ed-through terminals, molded in Bakelite, 
permanently held in a metal strip in any 
mbination desired. Blocks can be supplied 
number of terminals needed, Ter- 





s, ovens, heaters, kilns, etc. | 


rent supply. It replaces the | 


command of the operator.— | 


: New “Curtis Feed-thru Terminal Block” | 
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CONANT’S 


4 _attTtllte 
“emmast OX 


Series 160-C (.160” diameter discs—compact assemb]; 
is the smallest of the Conant family of instrument 
rectifiers. ‘Io attain the utmost in compactness these 
rectifiers have been stripped of all non-essential 
material. Not even a mounting bracket remains. 
(Weight—from 1.293 to 1.743 grams.) They are easily 
mounted, however, as illustrated above. Here the 
rectifier fits neatly into a midget fuse clip. 














20 Vesey St., New York 7, New York 
85 E. Gay St., Columbus, Ohio 

600 S. Michigan Ave., Chicago 5, lil. 
| 1215 Harmon Pl., Minneapolis 3, Minn. 










Photo courtesy 
Stark Electrical Instrument C 
Toronto, Can, 








Such mounting permits the rectifier leads to extend in 
any direction by combining any of three positions 

of the rectifier in the clip with angular mounting of the 
clip. This greatly simplifies the job of assembly 

or replacement. 


Complete protection from damage is provided for the 
rectifier assembly by the full metal case and a 
special moisture-proof seal. 


Wherever the saving of space and weight is important, 
for all applications embracing high sensitivity and 
higher frequencies, choose Conant’s Mighty Midget, 


Series 160-C. 


Inistiuument Rectifiers 
ELECTRICAL LARORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, JU. S. A. 















2017 Grand Ave., Kansas City, Mo. 
7935 Eustis St., Dallas 18, Texas 
4018 Greer Ave., St. Louis, Mo. 
1526 Ivy St., Denver, Colo. 


4214 Country Club Dr.,Long Beach7, Cal 
4205 N.E. 22nd Ave., Portland 11, Ore. 
Caixa Postal 930, Sao Paulo, Brazil 

50 Yarmouth Rd., Toronto, Canada 
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PERMOPIVOTS 


PERMOPIVOTS* are precision made pivots tipped with Permometal” . . . a special precious 
metals alloy. Permometal is ideally suited for this purpose. Its resistance to wear gives 
the pivot extra long life and helps to keep the most delicate of instruments accurate longer, 
even under conditions of extreme vibration. Permometal’s extremely low coefficient of 
friction eliminates oil and contributes much to instrument accuracy. Permopivots are 
non-magnetic and corrosion proof. Their high performance has made them the preferred 


pivot of many nationally known instrument makers...and demanded by instrument buyers. 
\ P E RMO Incorporated 
‘ : \ 
4 pS \ 6423 RAVENSWOOD AVE. e CHICAGO 26, ILLINOIS 
i 
aon" : Raw i 


*T M Reg 





Write today for complete information 


minals have ample clearances and leakage 


Terminal Strip 


distances for circuits carrying up to 300 
volts, 20 amperes. Center-to-center distance New “Type Y” barrier type terminal strip 
is %”. No. & screws are used on each side has facilities for connections both above and 
of terminal units for securing connection. below the mounting surface, permits a screw 


solder con- 


panel and a 


connection above 





nection below, as illustrated. It mounts se- 
curely in block and is also held by the 
screw so that connecting wire comes in 
direct contact with terminal. “Y” Terminal 
is made for the No. 140, No. 141 and No. 
142 Series barrier strips. Bakelite body is of 


The two mounting-holes at each end of the 
terminal base take No. 8 machine screws.— 
Curtis Development & Mfg. Co., 1 North 
Crawford Ave., Chicago, Iil. 
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BM 120 Compound according 
cifications 17P4 and “Y” Te; 
plated brass. Barriers separati 
are of sufficient height to 

creepage distance and prevent ts 
frayed wires.—Howard B. Jo 

W. George St., Chicago 18, | 





















Emergency Plug Gage B 


New “Atlantic Emergency 
36 cylindrical plug gage blank 
1/16” with handles as illustrat 
mit any shop to produce any 


































from 0.029” to 1.000” 
work on a cylindrical grindin 
These new gage blanks are o 
and shank finish ground; cente: 
ends are lapped. Blanks ne 
ground to produce a commercial f 
where closer tolerances are invo 

are then lapped. It is said that ; 
manufacturers as well as users can | 
by enjoying savings made possil 
dersigned company’s mass-productior 
ods.—George Scherr Co., 200 Lafa 
New York 12, N. Y. 


in “a fe 


ressul 


ifow lir 


Appliance Tester 


New “Model 900” electrical 
tester (volt-amp-wattmeter) is r t 
operate at low range of 0-20 watt wel 
as high range to 2000 watts. It | 




























electrical appliances from bell tra! 
and clocks to electric ironers 4! 
operating on 220-volt three-wire E 
tem, locates trouble in a-c. appliar 
in actual operation. It is pretect 
accidental overload by means of 
Overall dimensions are 9%” hig 
wide, 3” deep; weight 8% lIbs., i! 
instrument 4” square.—Hickok 1 
Instrument Co., 10519 Dwpont Avé 
land 8, Ohio. 
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Ratio Controller 


Ratio Controller is for that 
flow control problems where 
i to keep one flow at a fixed 
S fr a a second variable flow. Ratio 






J rcentas “ 
ps bs ed at will by a turn of the 
i ton. Device is said to be “so 
r eitiv so simple that what was once 


> Blank r aifficult trol problem has become easy 
, BD Se s diff , . 
S yle in price. 


ir 
and . 
ce ta low o Rotameters with electric 
aL es 
nk; stens ee for remote readings are 
rat vill ng a od il e respective flow streams. Re- 
”y ig - x 
eee aa ead TTTET HUNT NUT: HUNTIVN WOW Pr w 
oe OY of Se 
— > proportion RATIO of 
ti x ADASTWENT Ame 
} | —_—— = | 
| - { } 
DanCE j BF secant Cos 
Poses g SEE pers cas | 
aes) | / | eel 
TO PRmARY FLOW j 
| / | i | 
| | 
| / 1} J J 


TAMATIC AIR OPERATED 
MECHANISIG 


s—> “a0 
oe CONTROL 


AIR LINE TO DIAPHRAGM MOTOR VALVE 





responsive balance beams from 


i connected by a cross beam. From 

beam is suspended an arm whose 
( iy be changed at will by sliding 
it on the beam, This suspension arm is 
onnected to a “Rotamatic’ ’air-operated 









* , petrol mechanism, which in turn transmits 
ae “oir pressure to an air-operated control 
al f oa calmmenecal which in turn transmits air 
vol ss ressure to an air operated valve in the 
lat | “S"B#fow line of the stream, which is to be main- 
. “ gained at a fixed percentage of the main 
ssil ow. Thus, position of arm suspended on 


bee ak ross beam determines flow ratio of one 
Lafayette sapream to the other, The ratio may be 
: : eadily maintained at any point from 1/5 
oone up to as high as 5 to 1 by moving 
he ratio index button. Liquid flows from 





er igpm. up to 6,000 g.p.m. may be propor- 
ioned, and gas flows in equivalent volumes. 
al plian Fischer & Porter Company, 923 County 
snow built t@line Road, Hatboro, Penna. 
watt W 
It } 


Signal Generators 


New “Type 804-CS1” and ‘804-CS2 
.H.F.” Signal Generators are laboratory 
ype signal generators, capable of produc- 
ng a range from 7.6 to 330 Mc; frequency 
alibration accurate to +2%, and this volt- 
ge output is controlled by an accurately 
alibrated attenuator network which allows 
trol from 1 microvolt to 20,000 micro- 
jolts. This output is arranged so that an 


nternal source of modulation at a frequency 
f 1,000 c cycles may be used, or, by use of an 
ncorporated switching arrangement, ex- 
ernal sources of modulation may be used 
tween 30 cycles and 20,000 cycles, ad- 


ustable from 0 to 60%, indicated by a 








nput circuit is also incorporated so that, by 

t-switching device incorporated in 
nel control assembly, it is possible to 
odulate the generator from an external 


‘ve fronts and extending in rapidity to 
lises of about 20 microseconds. Stray field 
takage is held to a minimum by improved 








anc 

Lect 

rs) 

hig 5% 4 tes ee 
, ir } 5 ; , _ 
4 ve leve- ‘ Ps 


Rotameters are placed back to 


lrect-reading modulation meter. A special | 


ree, With a pulse modulation having steep | 


Operation is as | 


















































This is not a worker earning fabulous 
sums but an ordinary guy named “‘JOE” 
on the job every day, producing critically needed 
Thermometers so that GI Joe can do his job and re- 
turn home soon. 
To prevent costly breakdowns, after this war, it is 
your duty to give serious thought NOW to equipping 
your plant with GOOD Thermometers. 
And Palmer Thermometers give you: 
1. Precision and Guaranteed Accuracy. 
2. Sturdiness and long life. 
3. A bright RED column... so easy to see with 
“Red-Reading-Mercury.” 





CLIP THIS AD AS A REMINDER (Catalog on Request) 































VARIOUS NEW MODELS 
AND RANGES 





Test Insulation the Modern Way 
with a MODEL B-5 








NEW BATTERY-VIBRATOR TYPE 


Neo more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 









HERMAN H. STICHT CO., INC. 


97 PARK PLACE MRT Tame = WRITE FOR BULLETIN No. 430 
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TYPE BYDK REMOTE 
BULB MICROTHERM 


TYPE CYBG MOTOR-OPERATED 








BARBER-COLMAN 





MICRO 
FOR 





PROCESS CONTROL 


The temperature-sensitive Remote Bulb Microtherm con- 
tains an SPDT switch, operated by changes in temperature, 
controlling the direction of rotation of the valve motor. 
In the Valve motor unit a potential dividing rheostat, 
keyed to the driving shaft, changes the pull of a solenoid 
on the SPDT switch tongue so that the switch opens when 
the valve reaches the desired new position. 
Microtherm is able to position the Proportioning Valve 
so as to satisfy exactly any change in demand. “Hunting” 
is eliminated, no current or potential-sensitive relays are 
required, and maximum power is available at every point 
of the valve stroke. The “droop’’, or throttling range 
of the instrument is adjustable. For temperature control 
with “‘micrometer accuracy”, use the Barber-Colman 


Micro System. 





c* 





4, 
OTT MAINTEn AS 





PROPORTIONING VALVE 


KELNOR © SOLDERING IRONS 


BARBER-COLMAN COMPANY 


1202 ROCK ST. e ROCKFORD, ILL. 





REG. U. S. PAT. OFF, 





















SATISFIED 
USERS 

















reach with the 


Many of America’s most important 
firmsin Radio, Electronics, 
Communications and Instru- 

ment fields are included 


among KELNOR’S 


MANUFACTURING 
AND REPAIRING 


Kelnor is the soldering iron every instrument manufacturer, 
craftsman and repairman has wanted for years. 


DELICATE SOLDERING OPERATIONS... requiring 
utmost precision and steadiest of hands...can be done 
more quickly and efficiently with Kelnor. Weighing qnly 8 
ounces, and perfectly balanced, Kelnor can be used con- 
tinuously without operator fatigue...resulting in consis- 
tently accurate soldering. Sturdy welded construction. 


USUALLY HARD-TO-GET-AT PLACES are easy to 


and small diameter tip and barrel. Extendable tip reaches 
connections in the deepest assembly with ease, without 
disturbing surrounding mechanism or burning insulation 
on adjacent wires. 






INSTRUMENT 


SYSTEM 








Write for Bulletin 
“CONTROLS for INDUSTRY” 





Difficult Places Easy to Solder 


with specially designed ...light but 
strong, welded construction, precision 
built KELNOR! ‘Barrel’ of KELNOR 
3%" long, %'' diameter..10" overall 
length. Each of three KELNOR mod- 
els...in wattages from 125 down... 


WEIGHS ONLY 8 OUNCES 





MODEL 8, STRAIGHT TYPE 


















scientifically designed Kelnor Angle Head 










APPROVED BY UNDERWRITERS LABORATORIES 
Order from your JOBBER. For more facts, prices, write Nat‘! 
Sales Agent, Wm. Weston & Co., 550 Page, San Francisco 17 


KELNOR MANUFACTURING COMPANY 
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GENERAL 
OFFICES: 


A Special KELNOR Alloy ™ 
Extendable, Corrosive- 
Resistant Tip 


runs completely through center of 
borrel. Tip can be extended 342" 
to reach out-of-the-way places. 


— 


PENCIL TIP 
(3/16''x 5¥e"') for Wire Soldering 



















PYRAMID 
(Ya'' dia. head) for Plate Soldering 


CENTRAL TOWER, SAN FRANCISCO 3 





shielding and r-f. filters, A ata 
supply incorporated in the unit 
tion at either 115 volts or 22: 
40 to 60 cycles, single-phase, js 
sure an absolute minimum of 
change due to power line fluct 
strument is enclosed in walnut 

black crackle metal panel, wei 
35 Ibs., and comes provided wit 
3-foot coaxial output cable of 

pedance, a fixed 10:1 attenuati 
unit, a special terminal unit, 

plug, line cord, extra blank 

form, spare pilot lamps, fuses, « 
operating tubes installed as star 
ment.—Federal Mfg. & Engine 
211 Steuben St., Brooklyn 6, N 


Precision Balances 
New improvements in R-S 
double-hook precision balances 
time need for fast industrial 
large numbers of uniform load 
grams, grams or grains, speed uy; 
of small quantities of granular 
such as precious ores, stones and ; 
liquids, etc. Incorporation of 
damper brings balance to rest qui 
out affecting accuracy. Another 
simplification of readings by us: 
parallax pointer and hand-drawr 
place of vernier pointer and print 


with mirror. These new R-S balar 
guaranteed accuracy of 0.2% to 1 

scale value, can be furnished ir 
selection of scale ranges from 0 
0-2000 mg., 0-3 to 0-50 grams an 
0-1000 grains. Operation of the 

cision balance is extremely sim} 
weighing beam loaded, index | 
rotated until beam is lifted and tl 
lax pointer indicates zero, Index 
then indicates, on dial. weight of 
Reading is obtained directly fror 
milligrams or other units for whic! 


is calibrated.—Roller-Smith Co., Bet 


Pa. 





Plug Cock Grease 


New Dow Corning Plug Cock G 


a Silicone material having a vas 
consistency for use as a grease in | 
plug cocks and other valves requ 
rication. It is said to be especially 
in plug cocks which must operat 
vated temperatures or handle 
chemicals. Properties which are 
make it an outstanding material f 
cation of plug cocks are retention 
sistency, resistance to corrosive < 
non-volatility and thermal stabilit 
mains a soft grease and will not h 
melt at temperatures between — 4! 
400°F. It minimizes corrosion 
valves by keeping corrosive liquid ft 
ing into contact with the metal and 
allows the valve to operate fre 
vapor pressure is so low as to be n 
even at 400°F. This insures that 
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n the lubricant will not con- 
product being transported in 
s inert, has no corrosive action 
1d does not swell or deteriorate 
hetic rubber or plastics, Its 
ncistOr makes it suitable for pressure 
S. Inge tion. It is recommended for 
net wit a from —40°F. to 400°F. and 
i yperate freely throughout this 
range. (Tests being run on 
n the product lines of hydro- 
‘ing plants indicate that much 
iting temperatures are possible 
| valves for this service.) ‘Dow 
peock Grease’: A silicone ma- 
ble for the lubrication of glass 
stopeocks is also available.— 
) Corp., Midland, Mich. 





Midget Thermometers 


New models of midget ther- 
mometers are announced, Pre- 
vious models are said to have 
been “installed where temper- 
ature indication must be main- 
tained with laboratory accu- 
racy and where large, heavy 
thermometers ure not suitable.” 
New models are said to be ideal 
for use in distilleries, synthetic 
rubber industry, petroleum in- 
dustry, in experimental work 


especially in the electronic in- 
dustry and other essential ap- PI L 0 T$ A N D P L A N ‘ $ W | T H 
plications. New models are said 


to be easy to read because of 


lens-front yellow-back tube and 
scale engraved on glass. Scale Know what your planes must and can 


ranges are available fr —30 e e . 
to 700°F, New models are made do...in the battlefields of the sky, over the Nation’s 


in both straight ¢ angle cli i 
in both straight and angl airlines, and in performance tests. 


types, weighing 5 and 7 ozs. 


+ 


respectively. Straight type, 9” 
overall.—H-B Instrument Co., 
2525 No, Broad St., Philadel- HATHAWAY VG RECORDE RS (Naca Type): 


... Show you Value of acceleration at maximum airspeed; Value 


phia 32, Penna. 





Panel-mounted Time-delay Relay of airspeed at maximum acceleration; Maximum airspeed; 
New “Model TD6” time-delay relay is Maximum acceleration. *Manufactured from basic designs 


said “to meet the great demand of the elec- : . : . 
ike wuaiabeet tir te ‘cdotestinn of taney. developed by National Advisory Committee for Aeronautics. 


mitter and electronic tubes.’”’ It has a cam- H $ i “ 
operate 1 switch mechanism and is mounted Simple to install and operate. Weigh only 41 pager 
in dust- and moisture-proof Bakelite case cost only $185.00. 4% inches its longest dimension! 
for panel mounting. It has a visible index 
showing open and closed position by means 
f graduated indicating dial. A totally- DELIVERED FROM STOCK FOR WAR EFFORT 
nclosed switch unit is used. This switch 
definite snap action and positive lock in 
perating positions.—The R. W. Cramer e T H E H AT H AWAY I N ST R U M E N T < 0 M PA N Y 


, Centerbrook, Conn. 1315 SOUTH CLARKSON ST. DENVER, COLORADO 





Gas Proportioner 


New “Airco Gas Proportioner” is said to : ly 
eet the demands of electron tube manu- : a WMA; 
ers, heat treaters and others who use . 
of gases for protective atmos- 
It is designed to produce an ac- 
proportioned mixture of such gases 
t a pressure not in excess of 5 Ibs./in.2. 


. 
Tr 
i 

a 





t consists of a mixing block incorporating 


‘curately-sized orifices and on which are The ONLY handbook of its kind 
MAINTENANCE AND SERVICING 





ck G S€ \ sy . 

vaseline hl gm : = - OF ELECTRICAL INSTRUMENTS 

equiring lut a ne ; 9 By JAMES SPENCER, in charge of Instrument and Relay Dep't, 

ne uae : Westinghouse Elec. & Mfg. Co., Newark, N. J. 
Prati ele : 
lle ‘ ait "2 7 oe 6 . 

are said t 4g SHouLp be of great value to all those Reprints available 

ial fi li rel : ' o P eoeseeness secengessaagsessesescsces seccacesossssesse 
ition of con4 whose problem is to keep cc: ducer * INSTRUMENTS PUBLISHING Co., 
re chemicals . the electrical instruments on vital war pro’ § 1117 Wolfendale St., Pittsburgh 12, Pa. 
yn e i duction as well as on war equipment. ° Enclosed is $ for 
oO ’ i = tes mee eee ones sem eerensccces ener tet ey 
—40°F, an ts Cloth, xii + 256 pages, 5 X 81% inches, copies of Maintenance and Servicing of 
7 , cm = Electrical Instruments (at $2.00 each). 

i 20M- 5 i , H 

phe vereby , a Ke * 274 illustrations. s RN ect ti a ee 
Lg y. Its se ear Price, $2.00 postpaid = Address... 

en l : Re. Tae eas, 5 
that volatil sa — Check, money order or cash must accompany order, 5 Cit sececs-svsaccsencvacseccsenecsseeentswesrsessunnvessensensnssneensmenneenemeumene 
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Timing 
Devices 


Running Time Meters 
Time Delay Relays 
Interval Timers 
Reset Timers 
Cycle Timers 
Repeat Cycle Timers 
Time Switches 


Signal Control 
Switches 


Program Switches 


Multi-Contact 
Timers 


Impulse Timers 


Special Timers 






x 
ee 
“RUNNING TIVE METER 


ora. “ SY) wours 


Th RAW. CRAMER COMPA & 


CENTERBROOK 





CONNECTICUT 











spray test. 


cabinets. 


equipment. 


return finished and 


your complete satisfaction, 





we wW 


PROMPT DELIVERIES—Send us your bare fabricated 
steeLoand within two weeks | 


rked 


* Inlaid baked enamel characters, 
protected by background finish; re- 
sistant to abrasion and salt spray; 
guaranteed to pass 50 hour salt 


* Front panel will match finish of 


* Recommended and endorsed by 
scores of manufacturers of elec- 
tronic, sound and communication 


fo 


C[REENMAKERS 


64 FULTON STREET * NEW YORK 7,N.Y,°°'e"s_ curb ly 
Tel.: REctor 2-9867 






ALSO.. 





_ ELIMINATES NAME PLATES 
| ON FRONT PANELS 


A proven method for placing durable characters 
on metal panels, chassis, etc. 














SILK SCREENING 


on front pane 


2Is and 


chessis, either metal or 


plastic. Sharp clear 


on finished or un 


surfaces 


char- 
printed 
finished 
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mounted flowmeters, pressurs 
needle valves for the gases as 
and outlet nipples. It can be f 
any two of six available flowm: 
ting a wide variation in the pm 
the two gases to be mixed, F! 
hydrogen service cover a range { 
2 to 200 ft.3/hr.; for nitrogen, 
6 to 140 ft.3/hr. Gases should 
through two-stage regulators < 
livering the required volume . # 
from 10 to 25 Ibs./in.2.—Air Re: Sod or 
Co., 60 East 42nd St., New Y« a d 










Gages in Various Materials #P*” 
New line of gages to meet I 
special gaging requirements j; int orvé 
complete. Plug, ring, flat plug flys 
pin, snap, and build-up gages 






al . 
land 2% 
tions 

differen 
Produc 


in a full range of standard sizes 
ances, Standard gages are built to Ameri 
Gage Design Committee specifications Spe hermet 
cial gages are manufactured to ; haser 
blueprints. Illustrated are four gages f; 
the complete line. “Crescent” gages ar 
fered in any of three materia stee] 
chromium-plate, or carbide, according | 
demands of particular job. Chromium-plat 
and carbide are designed for lon lu 
tions runs or for use with highly-abrasi) 
materials. All “Crescent” gages can be } 
to extremely close limits, while n ext 
smooth and durable finish is claimed 
result of careful controlled grindir 
lapping. Maker states that rigid final 
spection and aging by a deep-freez 

are utilized to insure precision.—<( 
Tool and Die Co., 1469 Electric Ave., I 
coln Park, Mich. 


Specimen Table for Abrasion 
Tester 





New type specimen table fo: 
Abraser” permits testing paper p1 t 
moist or wet condition. It holds a ficient ,- 
amount of water to cover specin w! ttt, 
performing ‘‘wet tests.’”’ Wearing I 1 


performed by dual “Calibrase’”’ wh« I any he 
ing against specimen under const 
sure, revolving in opposite direct 









sliding radially toward outside, ta 

sliding toward inside of wear pat 

men holder travels a complete 

so that differences o° grain or Ww 

revealed. Test results are report 
Nev 
parist 
resist 
of o} 









and toler 


meri 


; number of “wear cycles” to 
en amount of wear, or as 
ht.’—Taber Instrument Corp., 
unda, N. Y. 


w-pressure Gage 


ire gage, developed for use in 


testing and research, is said to | 


tive that it will 
rted by a head of 


register the | 
0.02” of | 


said to be sensitive to one | 


nd accurate to one part in 300; 
s a number of novel features: 
said to have been eliminated, 
n of extremely sensitive series- 
ryllium copper capsules (which 
sure-sensitive element) is trans- 
nter with maximum accuracy. 
ean be furnished to cover a 


> as low as 10” of water, ana | 


may be calibrated to meet 
izes can be constructed with an 
cale at the lower pressures and 
1 one at higher pressures. A 
d instrument measuring both 
i pressure is also available, Con- 
provided for either 44” 
nstrument is mounted in a stand- 
ft instrument 3%” diam. 
leep. Static and pressure connec- 
provided to permit use as a 
| gauge.— Wallace & Tiernan 
Inc., Belleville, N. J 


case 


Filament-supply Voltage 
Regulator 


New constant voltage transformer, for 
built-in automatic voltage regulation of fila- 
ment supplies, is a small, compact unit in 
illy sealed case. Rated at 6.3 volts, 


hermeti 


vutput, it will maintain that value 
1% regardless of line voltage va- 
is great as +12 to 15%. It is said 
ecially valuable for stabilization of 
scillator circuits. Electronic equipment, 





pipe or | 





h the transformer is a built-in com- | 


f the basic design, does not require 

voltmeters or manual controls.— 

Mlectric Co., 2525 Clybourn Ave., Chi- 
mi 





Slide-wire Bridge 
New “Type LB Direct-indicating Com- 
parison Bridge” is for speedy testing of 
resistors, capacitors or inductors in terms 


of ohmage, microfarads or henries, respec- 








| 
| 
| 
} 





VACUUM TUBE VOLTMETER 


SPECIFICATIONS: 
RANGE: Push button selection of five ranges—1, 3, 10, 30 and 100 volts a.c. or d.c. 
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles. 
INDICATION: Linear for d.c. and calibrated to indicate r.m.s. values of a sine- 
wave or 71% of the peak value of a complex wave on a. c. 
POWER SUPPLY: 115 volts, 40-60 cycles—no batteries. 
DIMENSIONS: 4%" wide, 6" high, and 8%” deep. 


WEIGHT: Approximately six pounds. 


PRICE: $135.00 f.0.b. Boonton, N. J. 


MEASUREMENTS CORPORATION 


BOONTON, NEW JERSEY 





S$ 


DIAL LIGHT ASSEMBLIES WITH 
NON - SHORTING TERMINALS 


RAKE No. 500 and No. 700 Series 

Dial Light Assemblies are made 
with insulated lead wire of any length 
from 21/4.” to 4 feet. These are under- 
writers approved, non-shorting assem- 
blies the No. 500 for AC-DC, 
the No. 700 for AC Receivers. All 
other Drake Assemblies are also 
sturdily built for long dependable 
service, and can be equipped with spe- 
cial non-shorting terminals on request. 
As world’s largest exclusive producer 
of Dial and Jewel Light Assemblies, 
quick shipments in any quantity are 
assured. Do you have our newest 
catalog? 


Ns 


1O8AE = 408AE 
Min. Screw Cand. Screw 


fe 


14L-AH 
S.C. Cand. 
Bay. 


208A 
Min. Bay 


Min. Bay. 


PILOT LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 Wee! MUBBARD ST., 


CHICAG® 22, 0.3.4 
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Bodine makes motors and supplies 
motor parts for aircraft accesso- 
ries in a wide range of types and 
sizes from 1/200 hp. to |/5 hp. 
Bodine aircraft motors are built to 
Air Corps specifications and have 
passed Air Corps explosion-proof 
tests. 


TYPICAL APPLICATION 


Bodine motor parts are furnished 
for many automatic propeller feath- 
ering controls used to adjust the 
pitch of the airplane propeller for 
high altitude flying. 











BODINE 



















FRACTIONAL 
HORSEPOWER 


os ee eee 


The most vital part of many 
precision instruments is the elec- 
tric motor drive. It must be accu- 
rate...and absolutely dependable. 
The quality of the motor must be 
equal to the quality of the instru- 
ment ... in design... in work- 
manship ... in performance. 


Bodine engineers have spent 
over 35 years in the special field 
of designing and building frac- 
tional horsepower motors of the 
finest quality. They have had wide 
experience in providing precision 
motors for the makers of precision 
instruments. The Bodine engineer- 
ing service is available to you. 
Bodine Electric Co., 2244 W. Ohio 
St., Chicago 12, Illinois. 





ESD es 
- fhe PRECISION MOTORS 


for important i 
instrument applications 





MOTORS 


No. M81110 
Dial 


No. M82115 
Recording 


No. A12402% 
Industrial 





TEMPERATURE CONTROLLERS 





No. 90000 No. V85002 No. M87000 
Self- Air-Operated Air-Operated 
Operating Non-Indicating Type Recording 














PRESSURE GAUGES 








No. 730 
Hydraulic 


No. 600 


Steel Case tron Case 


Write for Catalog 101-G 


Monufocturers of Temperature Instruments 
1420 W. LAFAYETTE BLVD. 
DETROIT 16, MICHIGAN 





tively. It is an slide-wi 
vacuum-tube null indicator ay 
resistors, capacitors or ind 
compared with a 
are: Capacitance, 
mfd.; Resistance, 
20 megohms; Inductance, bs 
50,000 henries. Slidewire is 
external standards are 


a-c, 


similar st 
between 
between 


used 
















instrument is set up, parts | 
connected one by one to the 

and are then rejected or pass: 
ing indicator defiection. Oper 
rotate dials or buttons 
be set with any combination « 
value. Bridge 
separate instrument on 
measuring 7” x 8” ( 
Ibs.—Industrial Instruments 
lock Ave., Jersey City, N. J 


press 


comprises n 
stan 


rise 
a4”. 


Temperature Control Switch 


New “Model VD-2C”’ is late 
maker’s line of temperature li: 
embodies previous model's feat 
following new ones: (1) Water 
tight sheet-metal cover. (2) Sw 


ing screws have locking screw 


disks to lock adjustment. (3) M te . 


ature can be 
with a screw 


easily lock 
instead 


more 
driver 


wrench. (4) Simplified wiring 
are made through a %” pipe tapp 
base. (5) 5-lb. reduction in weight 
previous water- and vapor-tight n 


new “Model VD-2C” can be us 
temperatures from 100 to 140! 
to 1800°F.) Photo shows “VD 
cover removed, Burling Instru 


253 Springfield Ave., Newark, N 


Electric Servometers with 
Overload Protection 


New “Electric Actuators” were 
designed for applications requirir 
motor-driven gear-recuction units 
ate bomb bay doors, wing flaps, 
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J Post War 
| (lock Movements 


CHELSEA 


production of special clock 


ents and 


clockwork mechan- 


recording instruments must 


| this war is won. Meanwhile, 
4 welcome the opportunity of 


designs. 





| working with you in developing your 


| Remember, Chelsea has been mak- 
| ing special movements for recording 
instruments for many years. 


Another Bond 
Today 


CHELSEA 


CLOCK COMPANY 
[6 EVERETT AVE., CHELSEA 50, MASS. 





















NEW POST-WAR 
PRODUCTS AVAILABLE 
FOR MANUFACTURE 
AND DISTRIBUTION 
UNDER LICENSE 


aoe. cal ELECTRIC MICROMETERS 


D-2C" will ELECTRIC THERMOMETERS 
He 7 ELECTRIC TACHOMETERS 
ELECTRIC HYGROMETERS 


Remote Electrically Indicating, 


ion Recording and Controlling. 





Operate from commercial volt- 
ages and frequencies through a 
new system of Micro Electrical 
Measurement. 
Providing simple accurate and 
permanently dependable per- 
formance. 
We develop Electrical Instru- 
ments for manufacture and dis- 
tribution under license. 


Correspondence Invited from 
Manufacturers Interested in 
Post-war Manufacture 


and Distribution. 


ASHCRAFT AUTOMATIC 
CONTROL COMPANY 
1415 WEST HOWARD STREET 


CHICAGO, ILLINOIS 








REGULATED POWER SUPPLY 





ProvinEs electronically regulated 
power supply for general labo- 
ratory and production testing. 
Especially useful to supply mod- 
erate amounts of d-c power at 
180-300 volts. 

This instrument is widely used 
in equipment such as amplifiers, 
television pulse generators, con- 
stant-frequency oscillators. 





A dependable direct-reading instrument for deter- 


Other units in the new General 
Electric line of laboratory mea- 
suring instruments include: Visual 
alignment signal generator, wave 
meters, wide band oscilloscopes, 
Elec- 
tronics Dept., General Electric, 
Schenectady, N. Y. 


square wave generators. 


GENERAL @ ELECTRIC 


164-C9 


ELECTRONIC MEASURING INSTRUMENTS 


mining the Q or the ratio of reactance to resistance, 


of coils. Used in design and production engineering 


of Radio and Electronic equipment. 


Determines effective 
inductance or 


Condensers . 
capacuiance 


and other components readily measurable. 


\ , ‘ BOONTON, N. J. 





DESIGNERS AND MANUFACTURERS OF THE “Q” METER 
GENERATOR BEAT FREQUENCY GENERATOR 


RADIO 
OTP CtaloN 


QX-CHECKER FREQUENCY MODULATED SIGNAL 
AND OTHER DIRECT READING TEST INSTRUMENTS 
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INDISPENSABLE T0 MANUFACTURERS 


‘ 


VACUUM GAUGE 


(Pirani Type) 






For Accurate High 
Vacuum Measurement 






OUTSTANDING ADVANTAGES IMPORTANT TO YOU! 


1. Gives instantaneous and continuous 


reading. 
2. Range of 0 to 3000 microns. 


3. Indicates presence of water and 


other vapors. 


4. Indicates vacuum changes as they 
g 5 


occur. 


$5. Adaptable to any high vacuum 


pump or system. 


% 


Orders Accepted 


WS 
for Prompt Delivery > WSL 


6. Easily placed on any point on vacuum 
system. 


These D.C. operated gauges require 
only one or two No.6 dry cells and may 
be installed in rubber, sealed to hard or 
soft glass systems or coupled to % inch 
standard pipe connection. Write for 
more complete information, description 
of models and prices. 






CHICAGO OFFICE, 903 Merchandise Mart 
NEW YORK OFFICE, 265 West 14th Street 


* 

















HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 


The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 











MOISTURE CONTENT 


of lumber checked in 
THREE SECONDS 


At the press of a button, Mois- 
ture Register detects and meas- 
ures moisture by the use of 
electronics. 


Calibrated with a direct per- 
centage reading dial, with a 
range from zero to 25 per cent. 
Completely portable and self- 
contained. Anyone can oper- 
ate it. 


Write Dept. | today for complete information. 


MOISTURE REGISTER CO. 





133 N. GARFIELD AVENUE, ALHAMBRA, CALIF. 
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capable of numerous other 
available in concentric and ri eae 
sign to provide maximum coj he 
clearance, depending on char 
application. Design features ir é 
tomatic compensating torque | y 
in the form of a multiple-dis} 
protects reduction gearing mat 

event of undue loading. Spec Vedesios 
magnetic equalizing clutch p: i 
running and jamming. This 

facilitates hand operation 

equipped by eliminating 


































resist 


train and motor. Explosion-; 
available in certain models a: 
enclosed against explosive vay 
as mud and dirt. Motors ars i} a 
24-volt d-c. operation. Illusti : 
“Electric Actuator’? which has 


ting of 125 lb.-ft. Others ars 
meet specific requirements.— EK: e-P 
Div., Bendix Aviation Corp., Tet 


Bench Centers 

New Bench Center makes it 
maintain accuracy to within limit 
in checking for runout. Precisi 
of work between centers is sai 
plified and speeded by ‘“one-har 
over all movable elements, whic} 
erator’s other hand free to cont 
ing checked. Unclamping, posi 
locking in place of both L.H 
heads are easily achieved wit} 
hand operating top lever. Indi 
is manipulated with one hand w 
it away from work for loading 








ee Il 












ing and against work when checking fq 
runout. Center holes of R.H. and L.H. hea 
are bored together for accurate alignmer 
Heavy ribbed base prevents deflection wh 


‘enter if 





clamping and unclamping. Bench ( 
cludes bed and two heads as standard equi 
ment and is available in following size 
6" x 18%, 6" x B6%1E2" O67, 12” x 
12” x 60”, and 12” xX 72”. Dial indicate 
with adjustable holder is available as ext 
equipment.—Sundstrand Machine 
Rockford, Ill. 








— ’ } 

Simplified Dynamic Balancer 
New “Globe Service Dynamic Balancef I 
has been developed especially for repa r 

shops and maintenance organizations wh 
may have a few parts to balance, but nd . 
sufficient quantities to justify purchase 0 . 

an elaborate balancer. Range of weisitt 
and sizes which car be accomm< ii t 
this model: up to 300 Ibs. weight 1 20 ; 
t € 





diameter, Parts can be balanced until 
remaining vibration is less than 0.()U0- 
Globe Tool & Engineering Comp: I 
Davis Ave., Dayton, Ohio. 







































‘tes Ciiienene WHAT do you need 





a Prevent DURABILITY SIMPLICITY ¢ 

st —— - FLOW Engelhard Direct Deflection Indicators have all these features .. . Accurate sensh 
on- Mies, tivity to the most minute voltage variations due to suspension type construction . . . 
Ss : High resistance per millivolt and no appreciable error when used with thermocouples 


of different resistances and on connecting leads of consid- 
erable length .. . Sturdy construction, adapted to use under 
severe conditions without danger . . . So simple that instent 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyro- 






















—Be Pa y (DIREC T FLOAT OPERATED metry . . . On kilns or furnace installations, where "spot 
ti & REMOTELY CONTROLLED) readings” are desirable—the Engelhard Rotery Switch permits 
ters o separate readings from many points. 
sine INDICATORS yh or 
cnt pened 
rosicionins Ml AUTOMATIC CONTROLS 
with a sin OsF) WALL 
ndic TYPE 
nd wi w-1 






LEUPOLD & STEVENS 
INSTRUMENTS 


Hydrographic, Navigation, 


ing and ur 








Surveying 
4445 N. E. GLISAN STREET CHARLES ENGELHARD, INCORPORATED 
PORTLAND 13, OREGON 90 CHESTNUT ST. NEWARK, NEW JERSEY 































n checking ff 
and L H. head 
rate alignmer 






PRODUCTS | Wlee/Zacxl 





















deflection whe 
teed PERMANENT MAGNETS 
standard equi 
Ollowing sizes 
wie MANUAL 
Dial indicatg 
ilable as ext 
hine Tool ¢ From many years experience in the pro- 
zs duction of ALNICO permanent magnets, 
Bal New Products with good The Arnold Engineering Company has 
alancer prepared an authoritative, up-to-date 
np ros ~~ aera 
mic Balance prospect for the post war manual of valuable information on the 
slg market wanted by well design, production and application of 
Smee but i established East Coast the modern permanent magnet. 
a o er manufacturer. Full facili- Contents include such subjects as Magnet 
ommodated | ties for development work Materials, Resistance Comparisons, Physical and Magnetic 
eight and : Properties, Demagnetization and Energy Curves, Fabrication, 
ced until th available. Design and Testing. Charts and tables illustrate and explain 
_-sieaahdy various aspects of the discussion. 
Compe 
# All replies must be Recent improvements have opened many new fields for per- 
sent by mail to be manent magnets to reduce the cost and improve the efficiency 
. . | devices. 
considered and will 1 
be held in strictest Write today for your copy on your company letterhead. 






confidence. 


B. H. LUERSSEN 


225 LAFAYETTE STREET 
NEW YORK 12, N. Y. 







a ee ee 


f “THE ARNOLD [ENGINEERING ((OMPANY \ 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 







\ Specialists in the Manufacture of ALNICO PERMANENT MAGNETS yf 


em SEED MNES GEE SEED GEES GED GED CONES EE REED CEE SEO GD GO GO ee ee ee me Se 


” 
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GLASS SURFACE PLATES 


... have been found to be —'‘remarkably flat, requiring the use of 
optical flats to detect ‘waves’—they have good life—scratches break 
into the surface but do not affect the flatness of the plate—and the 
tendency of objects to wring to the plate, because of its highly 
polished surface, is overcome by its design.” 


WRITE for completely descriptive folder about the new Cadillac 
Glass Surface Plate. Available in sizes from 8”x 8” to 18”x 24” 
and in accuracies from .0002 to .0005. Prices range from $11 to 
$90, packed in an individual box, the top of which forms a 


protecting cover. 


CADILLAC GLASS COMPANY 


902 WEST CERMAK ROAD * CHICAGO 8, ILLINOIS 














For Extremely Close 
Temperature Control 


Visual-Stats 





@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at contro! point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 
Sixth & Cayuga Sts. +t. Philadelphia 


Oldest Thermometer Manufacturer 
in Philadelphia 
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WHEATSTONE BRIDGE 





Rubicon Wheatstone and Kelvin Bridges 
are available in a number of types to suit 
various applications. All are made in 
accordance with the highest traditions of 
the instrument maker’s art and are fully 
guaranteed. 


Described in Bulletin 100 which also lists 
National Bureau of Standards and other 
standards of resistance. 


Copies available on request. 





RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia 32, Pa. 





“Instrumentation Comes of 
(Continued from pag: 


theory of matter; Electron m 
ing current flow through meta! 
Emission of electrons and th 
flow through vacuum and gas 

Part IIl—Theory of current 
by vacuum tubes; Kenotrons 
low-current rectifiers. 

Part III—How gas in a tu} 
space charge; Gaseous rectifie; 

Part IV—Electronic amplifi 

Part V—Electronic generat 
frequency alternating currents 

Part VI—Electronic oscilla 
and carrier current transmiss 

Part ViII—Basic cirouits { 
control, 

Part VIilII—Industrial ap; 
electronic regulation, 

Part IX—Industrial applicati 
tronic control. 





Part X—Electronic conversi 
into electricity—and electricity 
* a * 


Measurement and C 


Featured at AIEE Me 


Numerous technical papers « 
instrument men were presented 
Angeles Technical Meeting of 
Aug. 29-Sept. 1. The followins 
only those of which the Society 
to the Editor .of Instruments 
given for the convenience of r« 
ing to order them from the AIF 
39th St., New York 18, N.Y. 

Electrical Control in Auton 
Cc. M. Young, E. E. Lynch, and |! 
ton, General Elec. Co. 20 cents 

Application of Electronics 
Filght Control. W. H. Gille and | 
ler, Minneapolis - Honeywell R¢ 
15 cents. 

Electric Automatic Pilots for A 

(Continued on pa 


att 
—< 


A STRONGER FACTOR 
in TODAY’S NEW 


COMPLETE CIRCUIT 
PROTECTION 


SIDE TERMINALS 


Terminals integral with inner 
mean more strength against ex 
shock, vibration and temperat 
Maximum electrical ena al 
New construction for convenien: 
durability. Shock-proof visual i: 
tion. Specially designed grip pr« 
fuse from dropping out. 


Ask for Samples 
342001 finger-operated for 3 
fuses illustrated. Also furnished s 
driver operated meeting | 
writers’ specifications. 





EXTRACTOR POSTS 


WITH ELECTRICALLY WELDED 


LITTELFUSE INCORPORA 


4757 Ravenswood Ave., Chicago 
200 Ong St. El Monte, Calif 





hel] 
Cll 


me 
res. 

ty. 
ind 


ec 


Send for B/P and ENGINEERING DATA 


G 


wW- 


ED 


tll 










































































 “ PHOTOCELLS 


. 3arrier-Layer Type) 
‘y ‘vo usicll gf highest sensitivity 


Control @ Great variety of sizes and shapes 


Meetir ; @ Unmounted or mounted in vari- 
ous styles of casings 


ted : @ Full cooperation regarding ap- 
of the ATER plication and circuits 


lll PHOTOVOLT CORP. 


rea 1esir. 4° . 
UIE nd 95 Madison Ave. New York City 
oma lots, Write for literature also on 
id E Boyn- Colorimeters Smoke Meters 
nts Reflection Meters Haze Meters 
“at reratt Fluorescence Meters 










































nd } Kutz- Electronic Photometers 
’ Street-Lighting Meters 
Continuous-Flow Colorimeters 












THE SIMPLIFIED== 


PYRO opticat byROMETER 


SAVE TIME AND 
MONEY! 


By using PYRO, a 
self-contained, DI- 
RECT READING, 
sturdy unit made to 
stand rough use. It 
is absolutely accu- 
rate and dependable, 
and quickly pays for 
itself. 

Unique construction 
enables operator to 
rapidly determine 
temperature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 








WELDED accessories, no main- 
Ls tenance expense. Spe- 
cial “FOUNDRY 
nner shell TYPE” and “Univer- 
st extreme sal TRIPLE RANGE” 
Seratnres have, in addition to 
ccivic standard calibrated 
= me range, a red correc- 
nienc 1¢ ti 
al it on scale determin- 
1 wie ing TRUE SPOUT 
p prevent and POURING TEM- 
eh = URES of 
en fron and steel 
ING DATA when measured in 
the 0 
a4 bs Stock ranges 1400° F. to 5000° F. 
. f Write for Catalog No. 80 
, Immediate Delivery for Defense Plants 
YRATED THE PYROMETER INSTRUMENT CO. 
ab: Plant & Lab. 
icago 4°, Ill 103-107 LAFAYETTE ST., NEW YORK, WN. Y. 
bit Canada, Sales and Repair Laboratory: 
Cali /minion. Flow Meter Company Limited 
Toronto and Montreal 












The Resourcefulness of the 


N-Y-T SAMPLE DEPARTMENT 
«ta known wen in Bolin and lohyo!/ 


The flexibility of N-Y-T engineering is empha- 
NY sized by the type and scope of its transformer 
designs. Prior to the Defense era, N-Y-T tech- 
nicians produced special custom-designed 
\units for general precision applications. Then, 
with military preparations, transformers, rectifiers and 
solenoids — “for practically every phase of. electronic 
equipment—were included in N-Y-T production 



















The experience gained now in producing for the war 
effort is helping gear NEW YORK TRANSFORMER COM- 
PANY to peace time requirements for both civilian and 
industrial transformer products 


Whether your post-war product in t 
volves o marine, aviation or indus g 

trial transformer for unusual appl: 
cation or performance, the N.Y T 
Somple Department can fulfill the 
requirement 






























































NEW YORK TRANSFORMER oe aT 


24 WAVERLY PLACE, NEW YORK, 





WE CAN SHIP THEM PROMPTLY 


1. In any quantity ——- Maymer Syl-O-Ette Whatever your requirements, 
scales are economical in small, as write us. The uniform 


well as large quantities. accuracy of Maymer scales, 

> reasonable price, and speed 

2. in unusual sizes— one order recently of shipment will please you. 
called for 300 scales 1/4’ wide 
by 84’ long; another for scales 


32” wide by 66” long. 










CORPORATION 
10884 Berea Rd. © Cleveland 2, Ohio 
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TheU.S. Navy usessextant 
mirrors in large quantities. 
Merely a square inch of 


= glass, silvered over a part 


of one surface—but made 
so precisely that if a ray of 


light strikes it, the reflected rays from the front and rear 


surfaces will diverge considerably less than two inches 


in a distance of a mile. Such accuracy, immeasurable by 
any mechanical instrument, is essential for the safe 


navigation of our ships. 


Kollmorgen, leading producer of sextant mirrors, 
makes many other optical and mechanical devices to 
similar standards of precision. If your postwar products 
or ideas embrace close tolerances in glass or metal, 


consult Kollmorgen . . . now! 


OPTICAL CORP. 


KOLLMORGEN 


2 Franklin Avenue 
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20-WATT UNIVERSAL 


AMPLIFIER 














Plug in fer A.C. or 6- 
volt auto battery; no 


trol panel. Use one or 
two 8-ohm speakers 
power pack necessary. without need of extra 
transformer. Has one 
6SJ7GT, one 6SC7, 
two 6L6Gs in push- 
pull, two 6X5GTs. 

Model 6720, with 
tubes, F.O.B. New 
York $56.28 
Model 6721, same as 
6720, less phono play- 
$42.87 


Uses mike and built-in 
phono at same time. 
78 RPM 
inch turntable, crystal 


motor, 9- 


pick-up, separate on- 
off switch. Long-play- 
ing needle included. 
Continuously variable 
in- 


tone control on 





clined eye-level con- er 
















TERMINAL RADIO CORP. 


85 CORTLANDT ST. NEW YORK 7, N.Y. 
PHONE WOrth 2-4415 


Brooklyn, N. Y. 


CALCULATORS, 
CHARTS, DIALS, ETC. 


ey 





bog 
oF 


@ Impervious to moisture, grease, 
oils, acids, alkalis. 

@ Printing guaranteed not to wash 
or rub off. 

@ Non-inflammable, non-corrosive 
plastic. 

@ Printed and laminated vinylite and 

cellulose acetate. 


SAMPLES AND ESTIMATES GLAOLY SUPPLIED ON REQUEST 
WRITE DEPARTMENT N.!. 


THE HOPP PRESS, INC. 


PRINTING — FABRICATING — FORMING 


460 W. 34th STREET, N. Y. C. 


ESTABLISHED 18693 













TESTING PROCEDUR 
(Continued from page 
nature and importance of 
ment—not just when it is 
























equip 


that it has gone haywire. Fro) “A ss 
ords of periodic tests, it is possible nog 
only to determine if the ‘umen# 
itself is of satisfactory quality, anq ; 
in good working order—but also ; 
judge whether the testing and mainte 
nance work is sufficiently fr nt an 
competent to insure continu accu 
racy, and is not so frequent or overdo, 
as to be time-wasting. 
SUMMARY 


One feature in each of 
major fields of industrial testing hg 
been briefly discussed: 

(1) the possibility of bargain-hunt. 

ing for odd lots of raw muterials. 

(2) the use of combination testi; 

and control devices in operations: 

(3) the desirability of using fixed jp- 

tervals in equipment testing. 

Now to correlate this discussion with 


nee, It 


the basic purpose of this confer 
should be possible to attain increased 
production per unit of equipment and 










roduc- 
dollar, 
tluative 
the 
ng of 


manpower, as well as increased p 
tion’ per ton of material or pe 
through increased use of « 

testing of materials, together with 
control testing or directive test 
operations that is made possible by ney 
devices, the latter being insured by 
proper application of equipment testing 
and maintenance. 





TEST MAGNETIC 
PROPERTIES OF 
YOUR STEELS 





THE ONLY SINGLE BUTTON 


ELECTRICAL RETYRN FLUXMETER 
SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
THREE DIFFERENT STYLES 
Portable Standard with single 

electrical zero return. 


Two Button Pointer Shift io 
| 

place of our patented standard 

zero return at a lesser cost. 


Acknowledged leaders in 
development of bigh sensitivity meters 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, “ASS. 
Representatives: New York, Chicag° 


— 












































©qulp 


Specte 


























al 1 sy & 
Fro ne ree ’ 
soe oof AUP ime ivierers 
© Instrumeng ; 
Uality, and ; : 
eee dj (Panel Mounting) 

A 4180 t . - 

and mainte 34” Bakelite Case. Built to meet 
frequent an exacting government standards. 
-*e Accu Now available for immediate 

1?) dor ° 

; delivery. Several exclusive fea- 
tyres thot insure peak perform- 

© tw ae once and ease of installa- 

te tion. Write or wire for 

somple and interesting 

argain-hunt#i competitive prices. . . 
WwW 7 rial 
tio Stir 
| operations 4 Sample Meter 
ing ed iy 

te Sent on request 
cuSSIOI ¢ 
nfer. nee, It 
In increased 
ipment and 
ised produe- 

per dollar, 

evaluative 
er with the 

test nq of, 
ible by ney 
insured by Exclusive Sales Agents 


rent testing Y VSS a Cet faa at fc Re Tela as ee le 
3907 San Fernando Road « Glendale 4, California 









ETIC | Interval Timers 











] EO . — — 
2 | Process Timers 
S a ere 









* e 
fistardetchiad dA . * Hundreds of thousands of these 
i A NOAA | Signal Timers Clarostat power rheostats are now 
in daily use. Especially so in air- 








craft assemblies. Indeed, they are 
standard equipment in planes, 


dl 
| Time Switches radio, electronic and industrial 
een 




































TON L | 
xwerer J RECTIFIERS — aes | eee ee 
1ENT 
® All kinds of rectifiers for i 
5 all purposes ... any Relays * Write for 
ingle capacity. Suppliers of Literature 
Be Electrox Rectifiers to lead- meee om 
dard ing instrument and test-set a Write pa 
makers since 1930. Some nn 




















Write for illustrated A U T 0 M A T if C 
Bulletin 446. 
===ELECTRIC 
SCHAUER "303% 


MANUFACTURING CO. 
BG 2055 READING RD., CINCINNATI 2, OHIO 


ICAL 
DANY 


—  ——— 






























MANKATO, MINNESOTA 
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INSTRUMENT SOCIETIES CALENDAR 
































































































City, Society and Secretary Date Place Subject Spe 
Atlanta Georgia Society for Roger W. Allen, 376 Nelson Sept. 25(®) Ellen Rice Tea Room (to be announced) 6. D. Se 
Measurement & Control 5St.,-S.W., Atlanta Plantatior f 
Baltimore Baltimore Industrial In- C. B. Willnecker, 6732 Dan- Sept. 15(©) Park Plaza Hotel Mfre. of plastics Dr. R. K 
strumentation Society ville Ave., Dundalk, Md. 7 

. ; ; Sept. 11°) Merchants’ & Mfrs’ Strain Gages and C. H. Git 

Chicago a Society for A. J. Butler, 2626 W. 31st } Club, 237 M. Mart their Applications Baldwin-S 
easurement & Control Blvd., Chicago Hime. «saint . i ; 
| Oct. 2 (to be announced) (to be 
Cleveland Cleveland Instru- W. A. Stubblefield, 2085 W 
mentation Society 104th St., Cleveland 2 
. 214) >Xa 2 ‘lectronic Voltmeters H tart 
Fort Worth Fort Worth Electronics Ralph Ely, 1116 E. Arlington, [ Set Feqen Hemel weiss rag Ele — 
Club Tort! “ e lec. Serv 
Bees Worth, Tex Loct. 19) Texas Hotel Model Airplane Control C. E. Os! 
Gulf Coast Gulf Coast Instrument T. H. Pierson, 3030 Roberts St., Consol-Vu 
Maintenance Men's Beaumont, Tex. 
Ass'n 
Hartford Hartford Society for S. J. Zelle, Whitney Chain & 
Measurement & Control Mfg. Co., Box 1410, Hartford, 
Conn. 
Kansas City KC Industrial Instru- Gordon H. Burke, 1527 Broad- Sept. 26) Bluebird Cafeteria ‘Electronics Today"’ Westinghou 
mentation Society way, Kansas City, Mo. Oct. 31) Bluebird Cafeteria The Rotameter and Kermit Fis 
Its Secrets Fischer & P 
Newark New Jersey Society for Robert H. Gray, 1 Whippoorwill Oct. 3®) Essex House Appl. of Electronics - P. Bert 
Measurement & Control Way, Mountainside, N. J. to instruments V estingh« M 
Nov. 14) (N. Y. City— Pyrometry in Steel Dr. R. B.S 
joint meeting) Industry U. S. Steel ( 
New York New York Society for H.R. Kalbfleisch, 144-35 Sept. 26) Men's Faculty Club Variable-orifice Kermit Fisch 
Measurement & Control No. Blvd., Flushing, N. Y. Columbia Univ. Flowmeters Fischer & Port 
N. Indiana Northern Indiana Soc. R. W. Schreiner, 4 Waltham St. Sept. 22) Vogel Rest’t, 1250 Some Forgotten Funda- M. F. Behar 
Measurement & Control Calumet City, Illinois Indianapolis Blvd., = mentals of Instrumentation Instrument 
Hammond, Ind. 

‘ , : Sept. 20(®) Engineers Club Inter-connected J. A. Pelletter 

Philadelphia Sy ornate Society J. E. Gambrill, 1317 J r ° Instruments Oil Corp 

ls Spruce St. | Oct. 18°) Engineers Club Combustion Control M. J. Boho, | n Corp 
Pittsburgh § American Society for L. M. Susany, c/o Carnegie In- { Sept. 25) Roosevelt Hotel Instruments and J. G. Kirkpatr 

Measurement & Control stitute, 4400 Forbes St., Pgh. } Synthetic Rubber Koppers Unit 

: Oct. 23) Roosevelt Hotel Flow Measurement Eng'g L. K. Spink, | C 

St. Louis Se Louis Society for Gus Holubeck. Union 

Instrumentation Electric Co., Venice, Il. 
Toronto Canadian Society for T. C. Agnew, Minneapolis- 

Measurement & Control Honeywell Reg. Co., Toronto 
Washington Instruments Society W. A. Wildhack, 328 N. Sept. 26) Interior Dep't (to be announced) (to be announ 

; pt 

of Washington Oxford St., Arlington, Va. Auditorium 
Wyandotte Instrument Society of John MacPherson, RFD No. 1, Sept. 25) Presbyterian Process Instruments Ralph Cowan 

Wayne County Wyandotte, Mich. Church Hall and Control Meter Co 
(A)Meeting at 7:30, no dinner ~ (Dinner at 6 30, meeting at 3. « 1D nner at 7, meeting at 8. ‘D)Meeting at 8, no dinner. 

KANSAS CITY poration, after the regular lecture on Sept. Dimensions, Tuesday, 4 p.m. Means to Esta 

The weatherman finally delivered our 25. These colored movies were taken by lish Identity, Wednesday, 4 p.m. Detectit 
cooler weather which resulted in a very him on his recent trip. —R. RIMBACH and Measurement of Internal Defect 
nice turn-out for our August 29 meeting at . Wednesday, 8:30 p.m. Atmos} 
the Bluebird Cafeteria. WASHINGTON Combustion, Friday, 4 p.m. 

Roy Carns of the Sinclair Refining Co., After the September meeting, all meet- These unique discussions will 
Kansas City, Kansas, presented a basic lec- ings will be held on the THIRD Tuesday major share of attention, not to | 
ture on low-pressure manometers. of each month, in the Interior Department and true equipment promoted co: 

Our Quiz Kids (Lou Mears of Sullivan- Auditorium, unless otherwise announced. for so many years—although thé 
Mears, R. R. Cox of Phillips Petroleum, —W. A. WILDHACK given an appropriate hearing—but 
H. R. Hoyt of Great Lakes Pipe Line and pecially to specialized instrument: 
pe ag ao 4 pute pert. neeeees “Instrumentation Comes of Age” pero “eta be Ber} merged — — 

al tough ones. e question of how Continued from page 58 accurate measurement.—E. E. 
to get the bubble in the manometer sort f / - +a i me v,, Gvr tor, Metal Progress. 
of stumped them. Perhaps our technical omc a a E. attire Sperry Gyro- * * . 
committee may come u y > answ scope V0., Inc. coms: ; : oe 
at the next meeting pa tee’ aaewer Influence of Electricity on Aircraft In- National Electronics Cont renc 

Paul Elfers, Sales Manager of Fisher ‘Strumentation. C. F. Savage, General Elec. Among the instrumentation pap i 
Governor Co., Marshalltown, Iowa, present- ©9®- 15 cents. — t a presented at the National Electro: 
ed an illustrated lecture on “History and Insrematit Se of 400-Cycle Sirorelt ference, Medinah’ Club, Chicago 
Development of Liquid Level Controllers.” ~ ene gg Kg ~wre ors J. romeo ey Co. are the following: 

Even old-timers learned something new. SSaaem, and W. A. Soley, General Elec. Co. The Electroencephalograph and It 

One of the members remarked, “I con- 20 cents. “ c 0. EB Esval plications, by Professor R. W. Ger 
sider that the information I have gained The deer do na te a be af sval, Electrocardiography in Physiol 
from these meetings is worth another SPerry Gyroscope Co., — PY Medicine, by Dr. Louis N. Katz. 
$10.00 in my pocket.” Since our annuat Carbon-Pile Voltage Regulators for Air Electronic A-c. Power Regulato 
dues are only $5.00 (due October 1) it Ctaft. W. G. Neild, Bendix Aviation Corp. » wiiq and L. B. Cherry. 
leads us to believe that our members and 1° cents. “ete ae Aircraft Electronic Applications, 
guests are really making money when they ss onsiderations in Servomechanism De- Upton. 
attend the meetings. —w. A. REIcHOW = 3 w. — Westinghouse Elec. & Industrial Fluoroscopy of Light } 

Blectric Gun. Tustete for Aircraft. J. D by Scott W. Smith. 
LS gga Thompson General Elec Co. 15 cents. ’ Field Emission Applied to | 

A visit to Mexico City showing some of AN oie tri: ; aia ; oe X-ray Technique, by C. M. Slack. 
the lovely residences and flower gardens, Hs ° " A Method for the Generation Quas 
the Floating Gardens of Xochimilco, the a continuous Frequency Spectra, by 44! 
Pyramids, sailfishing at Acapulo, then we ASM to Feature Instruments for Goldberg and Richard G. Talpey. 
will pass through Cuernavaca, Taxco, Cho- Q - Mass Spectrometer and Its App! ications 
lula, Puebla, Orizaba, and Fortin de la uality Control by Dr. J. A. Hipple. L 
Flores. We will also attend a championship At the 26th annual Metal Congress, Cleve- Electronic Mechanisms in Plant LL 
bull fight. A special side trip will take us land, Oct. 16-21, emphasis will be placed oratory, by Dr. T, A, Cohen. a 
to the new voleano of Paracutin by way of on instruments for the control of quality. Electronic Measurements in Industrié 


the lovely fishing Lake Patzcuaro. 
This special trip will be conducted by 
Phil Sprague, president of the Hays Cor- 
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No less than four complete panels during 
convention week will discuss as many phases 
of the general topic: Measurement of Linear 





once nengenaey tific <a —esesnetirs 





Processes, by H. D. Middel. 3 
Design Factors in Application of Re!4s 
to Electronic Circuits, by R. H. Hé¢ ‘ 
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INSTRUMENT 














With the rapidly growing understanding of the advan- 
tages of chamber-testing of instruments, the question of 
testing facilities is becoming more serious. 







Laboratories of leading technical schools and Government 
departments will often, as a help-win-the-war move, accept 
chamber-testing work. In the main, though, they prefer 
to devote their facilities to research ... and understand- 
ably so. 














There are still more important reasons why, instead of 
“farming out” their testing, instrument manufacturers 
benefit by having testing chambers in their own labora- 
tories. It saves valuable time. It assures facilities for 
emergency jobs. It increases output. It is economical. 











Instrument makers are turning more and more to Bowser 
Testing Chambers because they give a highly efficient 
cycle of operation, comparing favorably with all others now 
in use. Bowser Chambers develop higher and/or lower 
temperatures than other chambers of equal horsepower or 
less. Write for complete information. Better still, our 
engineers will gladly consult with you. 







































HIGH-ALTITUDE CALIBRATION CHAMBERS 


Temperature: —-100° F. to +190° F. with auto- 
matic control 

Vacuum: to .5Hg. Ab. 

Size: 12’ x 12” to any capacity desired 

Humidity: 20% RH to 95% RH with automatic 
control from + 33° F. to +190° F. 


COLD CHAMBERS 
Specifications identical to Altitude Chambers ex- 
cept that no vacuum is provided. 
FLIGHT SIMILITUDE CHAMBERS 
With automatic control of temperature compared 
to pressure. 
CONSTRUCTION 


Cold Wall Construction 
Multi stage refrigeration 
Full vision doors 

Finger tip control to £2° F. 





Bowser-built Chambers come in six sizes, each available with three 
temperature ranges, assuring you of a model easily adaptable to your 
exact requirements. A complete line of accessory equipment, too. 


BOWSER, INC. 


Mobile Refrigeration Division 
420 Lexington Avenue, New York 17, N. Y. 































Not only has Bowser’s war production earned the Army-Navy E... 


Bowser equipment has helped earn it for scores of other companies. 
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You Want This 


Complete Study of 


PHOTOMICROGRAPHY 


In Theory and Practice 


By 


Member Optical 
Society of 
America 


All the information you need 
to understand and use skill- 
fully this fascinating science is 
detailed in Shillaber’s PHO- 
TOMICROGRAPHY. A 
thoroughly comprehensive 
study of basic principles, the 
book defines terms, describes 
and explains equipment and 
methods of use. 


It includes detailed directions 
in actual procedures, with full 
explanation of how to obtain 
best results. Contents are pre- 
cise and accurate, instructions 
clear and definite. 


Comprising over 700 pages of 
invaluable information, this 
volume is one of the most 
thorough treatments of the 
subject available in any lan- 
guage. It covers various tech- 
niques and adjustments relat- 
ing to the microscope and illu- 
minating system, the use of 
sensitive material, and prepa- 
ration of the specimen. Prob- 
lems of optics and mechanics, 
fundamental to an under- 
standing of the compound mi- 
croscope and its operation in 
the field of photomicrography, 
are studied and analyzed. 

773 Pages 


Illustrated $10.00 
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ON APPROVAL COUPON 


John Wiley & Sons, Inc. 
440 Fourth Ave., New York 16, N.Y. 


Please send me on ten days’ approval a 


copy of Shillaber’s PHOTOMICROG- 
RAPHY. At the end of that time, if I 
decide to keep the book, I will remit 


$10.00 plus postage; otherwise I will re- 
turn the book postpaid 
Name 

Address 

City and State 


Employed by...... Pieanieis te 
I-9-44 


Charles P. Shillaber 


Fellow of the Royal 
Microscopical Society, 
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WWepbeee- heather 
New Literat 







7” 


Microfilming. Folder, 7” xX 9”, 4 
discusses advantages of micro- 
drawings, records, letters, etc. 
2800 West Olive Ave., Bur- 


L-157 
pages, 
filming 
Microcopy, 
bank, Calif. 

L-158 Hydraulic Test Machines. Fold- 
er, 8%” X11”, 4 pages, describes hy- 
draulic test machines for testing hy- 
draulic systems and their components. 
Greer Hydraulics, Inc., 39 West 60 St., 
New York 23, N. Y. 


L-159 Thermoregulator. Form 759, 31%” 


x 6”, 8 pages, entitled “97 Men Didn't 
Die,” describes the new H-B SS-5 relay. 
H-B Instrument Co., 2500 N. Broad St., 
Philadelphia 32, Pa. 

L-160 Gages. Loose-leaf folder, 8%” 
x 11”, 35 pages, covers: roll thread snap 


gages, threaded plug gages, precision 
ring gages, pipe thread plug gages and 
ring gages, cylindrical plug gages, and 
precision taps. Vard, Ine., 2961 E. Colo- 
rado St., Pasadena 8, Calif. 

L-161 Special Electronic Equipment. 
Bulletin, 8%” xX 11”, 12 pages, describes 
and illustrates special electronic equip- 
ment such as a high-voltage low-current 


power supply for general-purpose break ~ 


down tests up to 10,000 volts; a tube 
tester for static, dynamic, and output 
measurements for either section of a 
dual tube; a tube checker for measur- 
ing emission and shorts in initial tests 
of power pentodes; a tube tester for 
measurement of characteristics on the 
family of super-control r-f pentodes; a 
capacitor checker; and others. Technical 
Apparatus Co., Boston 20, Mass. 


L-162 Electronic Equipment. Catalog, 
8144” & 11”, 16 pages. Radio receiving and 
transmitting equipment for land, sea, 
and air applications. Specifications for 
long-wave and_ short-wave receivers, 
transmitters (phone and CW), transmit- 
ter-receiver combinations, and antennas. 
Similar data are also given for direction- 
finding equipment and transmitter test 
equipment. Fisher Researgh Laboratory, 
Palo Alto, Calif. 

L-163 Electronic Tubes. Catalog, 8%” 
x 11”, 28 pages. Dimensions and techni- 
eal specifications for various types of 
phototubes and rectifier tubes. Continen- 
tal Electric Co., Geneva, Il. 

L-164 Radio All-out for Victory. Pub- 
lication, 8%” X 11”, 32 pages. Reviews 
the development of radio since its incep- 
tion, and explains its importance, as well 
as the importance of other electronic 
equipment, in current events. Military 
uses of electronic equipment are touched 
upon as much as possible without vio- 
lating national security laws. Numerous 
photographs and drawings illustrate the 
text. Radio Corp. of America, Radio City, 
New York, N. Y. 

L-165 Portable 
Bulletin, 81%” X 


Instrument Washer. 
11”, 4 pages. Especially 
designed for washing and cleaning air- 
craft, tank, automobile, and navigation 
instrument: also can be used for produc- 
tion cleaning of small delicate parts. 
Photographs and drawings supplement 
the text. Naxon Utilities Corp., 2101-11 
Walnut Street, Chicago, Il. 

L-166 Electronic Instruments for Lab- 


In this department we report new literature pertaining to Instrumentation, rece 
manufacturers. To assist in the War Effort we urge readers to request ONLY 
which will be of value to them. Use the coupon on the facing page. 





20 from 
Nose bullet 












ositie 


SET- 






oratory Use. Leaflets 177-3: 
-171; -190; -200, 8%” x 11”, 2 
Issued as supplements to pu 
177-3503, these publications | aes 
fications and descriptive data via 
band oscilloscope; a dual regu i 
supply; a low-impedance t 
ammeter; and a visual-align: 
generator. Publication No 
provides price lists and ord 
mation on each of the abo Gener L-17 
Electric Co., Schenectady, N “BRontr 
L-167 Flow Instruments. B tin, 8 
x 11”, 16 pages. Flowmete; , 
from such primary devices a Ventyi > 
tube Pitot tube, ete., which indicates an 
records the rate of flow on « } 
uated and chart, 
grates the flow. Simplex Va nd Mapes § 
ter Co., 68th & Upland Sts., | lelpl DI 
42, Pa. 
L-168 Valves for Hard-to-handle Li Y 
uids, including Solid Suspensions. Bux 

























































scale and 30 intaee: 5 





tin 1455, 8%” xX 11”, 8 page lescrihae L717 
a new type of valve in which ji qr 


phragm-and-weir arrangement pag 
conventional design depending : 
to-metal contact for tight shut-off. N 
valves are available in sizes f: 

8” for manual or remote ope! 

linings of rubber, glass 01 
required. For many difficult se s, nel 
valves are the only ones found f 
tory. McAlear Mfg. Co., 1901 S. V 
Ave., Chicago 8, Ill. 6 


L-169 “Highways of the Air.” 
6” X 9”, 16 pages. An elementary 
nation of radio navigation aids 
port traffic control equipment 
radio range transmitters, 
markers, cone-of-silence ma 
marker, inner and outer 
and radio equipment for airy 
control. Radio Receptor Co., 
West 19th St., New York 11, N 


L-170 





spot 


Modern pH and Chlorine Con 
trol. Book, sixth edition, 5” 710”, Maye 
pages. In addition to listing ) 

ing specifications for many typ: f &9 
parators for colorimetric measurement 

pH, this publication explains t mé i) 
ing of pH and its importance in t a 
trol of industrial processes, t ws 
theoretical treatment of pH 
ment, buffer action, the el 
and colorimetric methods of 
ment, ete. In addition to compa! 
general applications, there 
available for specific applicat 

as phosphate comparators, bo 
comparators, swimming pool s: 
analyzers, and many others 

are priced and illustrated. W. A. Tayi 
& Co., 7300 York Road, Baltim: 


L-171 “The Laboratory.” Vo! \ 
6” x 9”, 24 pages. Features t 
on tungsten production and it Ss 
ance. Other articles cover (1) : es 
ture medium for the laborato! rel 
ration of Penicillin, (2) small « -. 
inert particles to give gentle i si 
boiling in test tubes and 4d lat a 
flasks, and (3) a simple mear 
ing boiler feed water. Eimer an 
635 Greenwich St., New York, N.Y i 
Fisher Scientific Co., 717 Forbes ts 
burgh, Pa. 
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above. Gener 


,eering Equipment and Serv- 
314” X 11”, 64 pages. Speci- 
ations juipment for the metals in- 
stries, publication lists such ma- 
4 a pparatus as thermocouple 
nd protecting tubes; various 
mocouples and accessories; 


p-172 En 
, Catal 















prials 
ire, leads 


mes of ; 
reulat strip charts for recording 
ula! 

yume pyrometers, pressure and 


es; standard verifying load 
Hardness testers, laboratory 
many others. Facilities for 

are illustrated. Claud S. 
000 S. Wallace St., Chicago, 


acuum & 
ngs, Br 
maces 


L-173 eraft Landing-gear-and Flap- 
osition-indicating Equipment. Bulletin 
RET-117% "x 11”, 20 pages. An expla- 
tion of theory and operation of the 
_N W l and the two wire, two-coil, 
Sels systems. Text is illustrated 
echen diagrams and drawings. In 
itaway ws colors are used to assist 
reader in easily distinguishing the 
circuits. This publication is a 
to wall charts GEL-760A, 
3 GEL-769, and GEL-770. Gen- 
al Elect Co., Schenectady, N. Y. 
L-174 Combustion Instruments and 
ontrol. Bulletin 44-687, 84%” xX 11”, 12 
ages, A condensed catalog. Hays Corp., 
ichigan City, Ind. 
L-175 Aireraft Liquid-level-indicating 


quipment. Publication GET-1185, 8%” 
11”, 24 pages. Theory and operation of 
systems with schematic draw- 
photographs. Publication is a 





ipplem<¢ to wall charts GEL-746A, 
EL-776A, GEL-864, GEL-865, and GEL- 
. General Electric Co., Schenectady, 
ry. 

L-176 Combustion Control for Boiler 


maces. Catalog N-O1M-163, 814” x 11”, 
Pertains to automatic combus- 
on control equipment, and includes nu- 
rous photographs to illustrate fea- 
es of the apparatus and to describe 
rticular applications in various indus- 
es, Covers not only complete systems 
] principal components. This 
formation should be of interest to any- 
connected with central stations or 
rge industrial power plants. Leeds & 
4934 Stenton Ave., Phila- 


pages 


t also the 


orthrup Co., 
phia 44, Pa, 


-177 “Vision Unlimited.” Publication, 

11”,14 pages. Reviews the growth 
Air Express Service since its incep- 
1910 when a package containing 
worth of silk was flown from Day- 
lumbus, Ohio., in a Wright bi- 


+ ‘ 
to ¢ 


ane and the pilot’s course, for part of 
distance, was marked by a white 
eamer trailing from the back of a 


Since that time Air Express routes 
e extended to all parts of the world. 
Xt is illustrated by photographs, draw- 
charts. Air Express Div. of 
Express Agency, Inc., 230 Park 


s ind 
ind 


RIIWAY 


e, New York 17,’ N. “Y. 
L-178 


Relays and Timers. Catalog F, 
h Edition, 8144” & 11”, 48 pages. Elec- 

| specifications and engineering data 
Pp relays and accessory parts, Covers 
and power relays, overload re- 
, Sequence or stepping relays, differ- 
tial relays, ete. Includes specifications 
ils, metal housings, and glass cov- 
merous drawings and photographs 

ded. Struthers Dunn, Inc., 1321 
h St., Philadelphia, Pa. 

, Electrical Instruments for Com- 
nications, Bulletin B-3283, 81%” x 11”, 
page Provides data on electrical in- 

nstruments and recorders. Cov- 

a V ety of panel, switchboard, and 
indicating instruments as well 
ecording instruments and accessories. 
ind drilling plans, and photo- 
aph illustrate text and supplement 
nical data. Several pages explain 
principles that must be consid- 
fd when selecting instruments for par- 
ular applications. Westinghouse Elec- 


¢& Mfg. Co., East Pittsburgh, Pa. 
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GAERTNER 
_ PRECISION MEASURING INSTRUMENTS 

































































MICROMETER 
SLIDE 
COMPARATOR 


for accurate linear 


horizontal measurements 


up to 4” range 
reading to .00005” 





This instrument consists of a micrometer slide with micro- 
scope mounted on a convenient support with stage. A wide 
selection of supports are available. 


Micrometer slides of various ranges and accuracies can be 
used. Various working distances and magnifications can be 
obtained by selection of objectives and eyepiece interchange- 
able in the microscope. 


These instruments are ideal for the variety of applications 
required in testing and inspection departments, laboratories 
and shops. 


Send for Catalog M-138 


GAERTNER SCIENTIFIC CORP. 


1211 Wrrehtwood Ave., Chicago 14, U.S.A. 


THE 





TO PREVENT WASTHT AND AID THE WAR EFFORT 
(1) Request ONLY the literature that will aid you in your war work. 

(2) Paste the coupon on a government postal card addressed to Instruments, 
| taking care to make all four edges stick. 


Instruments, 1117 Wolfendale St., Pittsburgh, 12, Pa. (Sept. 1944) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


Numbers 


eee eeees 


I also desire further information concerning the following new products described in 
this month’s “New Instruments” Department. ..... 2.2.2... ccccccrccccccccccewces 


bale bos RADE 0 OFC KESMEEBREDORASCAEAMESD SECC ER SE REE Y EC eR Eee HO CeCe eR 4 SEES * 


I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company).................. 

Ns, ccc, oa sca concn os suc amhs ond « 0 dileteaaie Reta eate cae y Wii < 04a. 
SVP eT. ENDS <i cllvavindadabea¥eses 
ONE... ows week lea Te seas «ode een dibs teed bens) alan 0 ewes ak vas ko 
(OR) Home Address........... vinnie i Beats Fel oneedes na nskedeédeess's0 
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AMTHOR Dead Weight 
Pressure Gauge TESTER 


Type 452 


TEMPERATURE 
REGULATORS 


10,000 TEMS 
IN STOCK! 


FAST DELIVERY —uyingtt 


Assured on Priority Available 


RADIO PARTS 3..." 
RADIO TUBES © iver: 


agents and 

write to wy 
and fa let 
The Type 452 is designed for sim- ead. Addy 
plicity and compactness. It incorpo- INDUSTRIAL Box S$ 


rates the newest refinements and * 


improvements, Adapters: and tools ELECTRONIC 


are supplied, as well as either car- Telephon 


rying case or protecting cover. EQUIPMENT cae 
-1840 


SUN RADI 


& ELECTRONICS (C0 


212 Fulton Street, New York 7,N 


Paragon Electric Company... 
Permo, Incorporated 
Philadelphia Thermometer Co... 


Photovolt Corporation 
Pioneer Instrument Division 
Polan Industries 

Powers Regulator Company 
Fast & Company, John E Precision Thermometer & 
Federal Products Corporation... Instr. Co. . 

Ferner Company, The R. Y.... Premier Metal Etching Co. 
Fischer & Porter Company Production Instrument Co... 


Modern design and construction puts 
this rugged precision instrument in 
a grade above the ordinary dead- 
weight testers. 

Made in eight ranges, to 3000 Ibs. 
maximum. 


We guarantee 1/10 of 1 percent ac- 
curacy in each range. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 
Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 


ADVERTISERS’ 














Aerovox Corporation 
—— Screw Products Co., 


Fincl Sacsing 
Starts Uith 
CONTROL 


— 


Usea Powers No. 11 Tempera- 
ture Indicating Regulator when 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulatorand makes it easy 
to adjust for the required op* 
erating temperature. Various 
dials and ranges are available. 


Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 
THE POWERS REGULATOR CO. 
2734 Greenview Avenue, Chicago 14, Illinois 


231 E. 46th St., New York 17, N. Y.— Offices 


in 47 Cities. . . See your phone directory. 
7° 


OVER 5 0 YEARS 


OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 
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Radio Corporation 
Amer. Cystoscope Makers, 
Amer. Machine & Metals, Inc.. 570 
Ames Company, B. 
Amthor Testing Instrument Co.. “502 
Arnold Engineering Company.. .583 
Asheraft Automatic Control Co. .58! 


Askania Regulator Company.... 
587 


Automatic Elec. Mfg. Co 


Bacharach Indus. Instr. Co.... 

Bailey Meter Company..........5 

Barber-Co'man Company weno 

Barbour Stockwell Company 

Bendix Aviation Cur porauon, 
Pioneer Instrument Div..... 

Biddle Company, 

Bodine Elettric Company 

Boes Comnany, The W W.. 

Boonton Radio rime onset 

Bowser, Inc. 

Bradley Laboratories, “Ine 

Bridgeport Thermostat Co. 

Bristol Company, The.... 

Brown Instrument Co., 

Brush Development Company.. 

Burgess Battery Company 


Cadillac Glass Company... 
Canadian Radium & Uranium 
Corp. ‘ 
Cannon Elec. Development Co. 
Certified Gauge & Instr. Corp. 
Chace Company, W. M. 
Chelsea Clock Company 
Cinaudagraph Corporation 
Clare & Company. C. P 
Clarostat Manufacturing Co. 
Cochrane Corpora ion . 
Conant Electrical ROR, - 
Connecticut Tel. & Elec. Div...A39 
Consolidated Engineering Corp..A4! 
ContinentaJ Electric Company. .582 
Cook Electric Comoany........549 
Cramer Co., Inc., The R. W....578 


Daven Co., The..Inside Back Cover 
DeJur-Amsco Corporation A22 
Dow Corning Corporation 

Drake Manufacturing Company. .579 
Du Mont Labs., Inc., Allen B..Ai2 
Durant Manufacturing Co......558 


Elgin National Watch Co 
Engelhard, Inc., Charles. 
Eppley Laboratory, Inc., The. 
Executone, Inc. ......... 


Foxboro Company, The. 
Fulton Sylphon Company, The.Alt 


Gaertner piteatite Corp., was 591 
Gallien, 542 
General Liectsic Company 

General Radio Company... Alo 
Great American Industries, ine. .A39 
Guardian Electric A3l 


Hathaway ew hangs Gompany: 577 
Hays Corporation, 555 
H-B Instrument Reitastees 
Heise Bourdon Tube Labs 
Hewlett-Packard Company 
Higgins Industries, 
Hoiltzer-Cabot Div., First 

Industrial Corporatioin 
Hopp Press, Ine., 


Iiinois Testing Labs., Inc..... 
indiana Steel Products Co., The A30 
Industrial Instruments, Inc.....543 
International Resistance Co....549 
Jackson Elec. Instrument Co.... 
J-B-T Instruments, Inc. 


Kelnor Manufacturing Company.576 
Kester Solder Company 548 
Kollmorgen Optical 

Kolisman Instrument Division. .A3 


Leeds & Northrup Company....A44 
Leupoid & Stevens Instruments 583 
Lewis Engineering Cempany.... 
Liquidometer Corporation 
Littelfuse Incorporated 

L & R Manufacturing Co...... 
Luerssen, B. 


Marshall Company, C. & E.... 
Maymer Corporation 

Mead Specialties Company.... 
Measurements Corporation 
Meriam Company, The. 

Merit Coij & Transfer Corp.. 
Micro Switch Corporation... 
ee Honeywell Reg. 


Mobile Refrigeration Division. . 
Moeller Instrument Company.. 
Moisture Register Company 


New York Transformer Co 

Norton Elec. Instrument Co.... 
Ohmite Manrfacturing Co 

Oster Mfg. Company, John. 

Palmer Comoany, The ‘ 
Panoramic Radio Corporation. . “Aa 


Pyrometer Instrument Co. 


Railway Express Agency 
Rawson Electrical Instr. Co. 
Rayiheon Manufacturing Co../q 
Refinery Supply Co., The 
Riehle Testing Machines Div. 
Roller-Smith Company 
Rubicon Company.. 


oe Engineering Associates, 
inc. 
Schauer Machine Company.. 
Screen Makers 
Seedburo Equipment Company 
Shallcross Manufacturing Co 
Shore Instrument & Mig. Co 
Simpson Optical Mfg. Co 
Sola Electric Company 
Square D Company 
SpeedWay Manufacturing C0... 
Standard Electric Time Co. 
Sticht Co.. Inc., Herman H... 
Struthers-Dunn, Inc. ...-. 
Sun Radio & Electronics te. 
Superior Electric Company... 
Swedish Gage Co. of America 


Taber Instrument Cor e 
Tagliabue Mfg. Co., ©. 

‘ ” Inside Fre 
Taylor Inst. es. 
Terminal Radio Corporation... 
Thermo-Electric Company 
Trerice Company, H. 0.....» 
Trimount Instrument Compaly 
Triplett Electrica} Instr. 60... 


United Transformer Compaty 
Universal Microphone Compal) 
Univis Lens Compar The.. 


Valpey tang Cor; 
Vard, Ine. 
Veeder-Root Incorpor ted 


Wallace & Tiernan P oducts 
Ine. 
Ward Leonard Electric Co 
Warren Telechron Company 
Waugh Laboratories 
Western Electric Company 
Westinghouse Electric &  , 
Mfg. Co. Back 
Weston Elec. Instrument Cor 
Wiley & Sons, Inc., ohn 
Wrigley Jr. Company, W™. 





